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j _ i£. AoSLtLa i^Lijoill j»Ic. L^jS LaJ i<slli-aJI ^_jl*JI dj_^a Ail 

LoA_ic-j .IgJjjJaj Lgluuujl Aj_)J[a3l djljLdxiJl ^gjj SaIc. i_WuYI i£tjjlj]l 

(.{ jjjall jyjlj 2 dj jlH (J 0^_^JI ^lc* ^£AA>LiaJI _jdiiC. jji3l dldjl 

A jjbaJI djlAAUi_ail jLH*j A_L^»likJl ^)4ljAiII ^jXiasA ^3 A3 A-jS-njiLlHI 

Aiiii-o djliL£ d-)la.jHlj djLa-U-ioJI Mj% ‘(inacrOCOSITl ^jjSjjSLtJIj 

l"i ! jbH I oA A i i-i-aa j A-uljjoill d-ll-LaSH j)Hajj tl jyj A lua V LaLaj 

l J^l aHI (_£Ajj jl jS-aJ LaS aA^aoS ^1 Ai.b jl A-LaSj A3Ua]l jLa^ 

j- oi dj_aj dj_La 111 ^jLuA! ^Jl A.:‘L.>ji)IHI jojljill (jto.'j ^^l 

jj■" i' (A_uAbJ) aJISSI j a£^)^- 1] jjjoj jojl_j3 C.iAdLui A3j .L_ij^>la]l 

jj_HI J _gJaj ‘A_oLajtJI L_JjUlll ^LLllj JfjLilj ti—j£l_j£]lj ^Lui=aVl ASj^ 

j _ a AjA-v* aaxJ ISJa J-axj Ajlj t "Deterministic LmW jlS ^3 Lo£ ^Aalilll 

A3 Ajjj__)da3l djIALuuSVI ^A~i» ai jb £.Lai*JI jx joj£ tA lr>j>>i;ll ^jaLuJI 

If- Aj. . o^ll A.J «al» II bLdaill j (Jj\ mall ^jAaxJ j«o La j l (jxJllb dlaJ 

.'(21-^ I doS_jll (jAasu ^gJI A^.laj (JlulSi (Jifcil 

(3jI l~> A jl act II i_JjLabI! ^ La « J didaSl t jj^)di*J! jjill (J_jla-J jH 

t(J_ j 3 ja dj)oii.l ( _ s j]I AjSj^bUSIl AHbjcill jojlji]! "AoxHa." doc. jc-j SAjAs. 

e jdall Aj Jc-lioj ^All i_jj1uiVI j tAjjjill SjjJI <_cl>«1SI gjtull eAA djiadj 

^),_ ,jjjj Vj AjjIj ^ _yda3l A^.jaj (jl ( al JalSI j tdjl jli]l (JS.IA djlj j joST^ I ^-a 

aItkh. 'ill Al j HI (_pa »J jlj tlofau dilH Vj tAj-al^jll Ac. _yji joij j 

j JC. I ^iljA j)l j_lC- IA A IfrS^La (jC- V AjjIjJj AiJ^IaJ LjC-Ltdl 
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l—a (Jj) % lLajAlLa ^^3 Aj_j.la. ajjj ,_£jjjjJall |_jx ^Jj-<alj .ejVi.i.a<n 

8.1__j.laJI \1 il ^a\ ■* all jj ■ .■ a* Ja.1 (j^s A_ulj_}jill (jjiljill (j*a Al^)*j 

^_icj tl—gjljjj 8^)0_!l ^ j'\ > II <1 J^gic. S-lJ.1^ ^all^C. C-LalsJI 

jjl_C- £-a AjJ,la» e.\jjl3 l" I’filjl j tlAO jij-> j Ajjl j, i all ^l^i.Vl ig^Luui 

1 _ £iaJl*-a ^g _ 2 -1 a'x'j i^>j£J! clAjAljlall j»llc.j _jij-all ^gi CjUaIHaII 

hypothetico - deductive method IjLLjj—J U—Jajs U-$la SAaJL uuJI IjLoSII 
4-ajAlia liillj aliOgC. ^gilai-a jj mfi (_)£ AAbl-lill 4illi_all Aj«jila.j jj 

ja_£11 5_j^lai 1_aAjjc.j £ j_ijjjAj iil£jL> i_Liiu£lj ■ ( g£-im^l£ll ^gi 

relativity a_uaj— ill 5—jjlai jjLijjl lLi o-iIJ La£ tquantum theory (^jjlj£JI) 
jj ;Jjljl £-4 ( —^gjll Ajj.wil gL jjill a^A CjaI J3j .Aalxllj A_**aliLll 

A JJjll J 4 .all ■a'i-s.y 1^ (J .uS ij— 4 J fjAlia (Jlia-Oj ^gJJ ( jj_ywa3tJl 

^jjil ill al__ja. ^Ic lAjljl ■'1J tbk_)jc.j tAjjfuull j ^ t jjSj.>Ulj 

A_j j >aJill j 4 laj».!)Lall (j! V] lA j4 jjjni, jtj _11 (jj£ll A» n3->l 

( ->jLull ^g-alxll iT 'll ^ »mImiV| j. all j AUttU^ll 4-awill Ucjlo (Jiaj e.l^)iLaiVI j 

.eljaJSj (jj£ll jAl^laj jl^jill ^g3 

4j£j_ul) 1£1I «.l jjjsll ^—3 <jl__£*all j (jLa^ll ^j*aj\ i/v\ jlaji ijlLajj 

I^gij Laj3 AjjiaJl eljjjallj 

l_JJ ui 1_$1 (_yuJ AlUill ,jl _jA (jjJjLjjlill .2j.}*JI 0C- jj (jLS La • 

^g_3 ^gA Ajljjll (jl 4^1*11 A j Wiiill AjjJaj dl_^Jal i2j j»Uaj ^^5 ^)AUa 

,jj jjj Joij La£ ej2 IajLjjc. 1 (j^» V-^J A^aj^J <iuJa A>Jdj ^51jJl 

j_a I—ill_JJ (jj_£11 j! jA ijjLuijjl Aj^iii ^gi t gjjl_Lu'iM ^uat^isVl • 

(Jj—la — A Jil£j> jl*jl AUX (jx alsuVl ^gdjj ^jLa^ - (jl£-aj 

cr-» J-^ ^jjC, ^gjJaLal! (j-a OiLaJ Jl^lj ^gjLaj -^*4J — ^■lijjl j (_pa^)C-j 
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I JaLsi (jUL-aila (jljj_jiLs LagA LPJAJ <_$! J jLojllj jl£-all Lai <Jj3lma]t 

. ji.1 ^Lj 5aLIc- (jjA JjlAa-jj 

L)-a jlLa jll urn tJaliill jjjs Aj.'l's a V AAC. j-a jl^-aJI (JSLuj LeS • 

( _ s _5 flAA_i-a Aiaii Aic. £j15j]| jy (jjJta £■ jj jA lIiAsJIj .events "LlllAa.!" 

jl—S-a AA—aj (jl Vj ‘uV*^ Lh 4 aIxjVI j£L 1 jlia 

.4jl£_a AaaAl \ i" ' II ^jLa^S <■ L»aa La LllAa. lL) jAi. 

(jl ^— lc. Einstein's field equations ,j fi ■ * n V JU-all ‘AliVALta (jaalj • 

^jA stiajyi lAAj ^ ' *' l '‘ ,Al Ha_j5j jl frl ’.T»jl L)' ffauj SjUaJlj oALall 

flat la.laaa_a jliajl! LlJ^d ^SUallj A l_jIjC. -AHilIS A ...Li ^Jaj La 

l ll^ ^ — 1 ''..I' JIT > ^ji Lja.a In 4 j]I LaAiC-j .Aj& 5JIsli1] 0V J 

^i-ll jjjI _nil (_ju£j _jA Iaaj i^L..u 4jlSj >_Ails — local 

L>* J] LaAjCj iAjlc- jaaaj ,_£aI 1 (jiajS/l la ml L jj).^i") js^aj 

.Aaj-blj Sjj —oj 1 Viiiaa IgjaJam jAjj ^Uiaall 


_jl (3^*^ tLa jjlc. ^JjLS-oJI jx/»1 LaSj 


aL_A _II jLj _Jj tt_aal jaU jjVI ^iSj-all OAaj ^jlu .J-iIa-’ka ^gic- (jl^-°3^ 

"'—iA" Lina L'here-now jVI Lia" ^Ik^aaj nowness=presentism Ajj^I 

La J5 jc. _j.- ,.it„) ^g Illl ^)_-_iJalaJ! A I-i~> 1 ^A "(jVI'j jl^-aJl ^3 e-ialjajl £-3ja 

.JiSwJI J1 ^nLall 


4 t£JI Ly ? ^ lIH( j- 4 j -lia i—i^lajll • 

aaa elul£ Lag^a inertial mass ^ILJI jj. ^«all ^Jj£j gravitational mass Aalliill 

equivalence jal £jII I a _ia a _LI a _ ^ iil^pl L>^J 1 ^jLrt'lll 

a _SalLa t4jiilAa.yi -lajll jl i^Jliill olluyi jial jL ^.>»'aj (_^a1I i principle 
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( e 

(jl ^—i*j la— fcj t accelerated frames of reference Ac-jLj— lail alijyi j 

•* 

111—JXJ (3J*a mil <sl s>ig\l (_jix^ 0jli j^ilS-a JliJ jllaj ^2 Ja jji nil 

4odl jpal thought experiments 4 j jSa «_>( Jj'^u i ^ aadd j .2 Jj£ j1 (jc. 
.4 j i. ,iL 4 Ijl , >.all i_jjl } jlg-laY (JldJl 4 iimlJ_»4 

(j-a 4_«laJ! 4_Ujduiil dljjjtil A30 jiSVl (jjAljjll *■ -'"'1 4 aIj (jja 

(■ 1_idl 4 j4jj_j ja_1! t—ilj ■s'Vl ^Liil 4jJl 4jtiL au-ajil dLjfc al lisdal 

proper time (ia Jld_all) dSjil (_>aljS (jusJ t(_)a.ftmil C-UjjiJ JIL.J11 

.AjjLJo —ill dll jUm—ail J C-jSIjSlI (j^ Saj_><a 4djjJa dljldl 4i>ld (jail 
t4ouulalj«a jjfrSIl dl^UJiyi Jals L_8 j^j V (jlSx jil C-lldl jjl dLu^/ (iliaj 

ojl_diVl _jLui_a (jl S LalS (J_jial jJ^lUll (jaj ■ Ldjl (jSl_j 

^_Lt-ail jLuusil (joj (jjill (jC- (^Lajl! jikllill laA t (juaiu.il ^g\\ i_Jj51 

^2 Jjjjj ^jall J jLlll .ja'~'..i^li ^jl mail jyjj ^,!->. sail (jlSajll ^}JC. LduLU 

(j —a Jjl a^jjU-aj Irwin Shapiro jj-uLi (jjjjl u^J .(jlSajll c-lidl ujLic. 

.4_M.Lsai JjV 1 dVjLa-oi! Ijj^lj (jj^J^l jidjll SjA Hi ljL-aj 


4_Aaaji^jiajl v l 'll js* dla 4~'»,aa,\Aj (jlS-ajll 4_da3 (jl h^ljLail (j^j 

^ _ic- 4_jjjvLail (JjLjuaII ^ La y*C. (jaLajllI ajiujil 4juj1s l tLiS ^ dido 

cl jS Jlj ^—Silj (jl Sail j (jLajllj 4Sliailj »aLalL (jLau dljjj-aJj ^ofclia 

(jl J ■ Ixj IjjaJ (jjj (jail c_allS!l 4 a*a 1 (^iL 1-iA (j<a j .U JJE-J (jjilill j 4i*ilj 

L. a* \ A \ >.i A ^ i ^%\ • 4\ ^| ^1* 1 1 l t '* 4 m 14 iu.i il V 

4 J La ^a1 .J-u.hj^ v_j jIuiL (jjlili ^aL 4jlj da'ii tVesselin Petkov 

4_jl (jC. !>LdS tjjjSil 4_uiajAj 4juaill 4jjJaj ^ jj-al*-ail ^yjLjjiil da-lil 
4-aaiLail 4_ud*JI 42ls!l]l (ja 4jsj.ua 4 £.^j^j jji ^si^vslall jjC. 4Jjjp ^gJj c,.,g,lg j 
ftjl jjcL — d ill ji^.^La]l ^jOjji a5j . l^jl 1 ■ ui°l j ji« 11 fJ k i_lSl jj ^iil 
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^_jj-all c"'lj tljl< _°j■ jlj — c.bjjaill Luuj> 

'A__a^laj jjj _ all ^_S ^iLjal La jiiaj £4 (Jj-laJI (jn^al ^ ^LuiajVI jj-a 


. [^^.jjaII] 4_ai£j 4 £.LjIj .ji^lgil ^^3 AjuJajj 


^ _1c- (jJAjl_HI ^ybiillj i>ill (_)^a]Lij ^.lijl (jl Vj 

1_ajlj *> j ^ II t.\&L 4_u_^*JI 4 m^^II f.\ Jj\ ^ic. -< > J Ax^jUll jlll 

. jj-al*-a]l ^.4.1*11 j£ill (JL^-4 


luL Jl^j ia4k,i U% a . J 
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4ujQ 1 4jukUl 

«* ♦ 


' j)l£x_jl! 4jtXilaj 4 _ll> alii" l_)1x£ jjx a.}J^x]l 4jjlx]l 4jLjIa3l a-iA (_gjjax 

a— "i .-4 qI'i-s *ill (Jjjxaill Jj LlililjJa'j/1 jjx j 4jxiUjj diljjjij a4c. ^Jc. 

•s11 <jx j)JjA Wx jjjUC-jxa-c Lial: t (V j 1 (j^lixafill IxA^ ijjL-aS (Jjj^j 

(jljb-la. J/Lxa9 (—SJjJalj 4 ^i_j J '■* Jj ‘(jl^-x Jl 4j*9lJ 4xxjjlxxll 

, i 

4 jLuia 4jjJa_9 j juxj IjlxT jjljjxj 11 J^ill ‘ J *1 jj ■ IxA^ 

_IjS/l 4....a_lJa.il ,jx 0,1 j»xu3 ^^9 $.1^. lx (JLaJJ 4"?4 _ixAV 1 4iJlj jjlSxJl 

4 JLJixll Jj u> le. — jjl£xJ! 4xuJa j)C. 4 jj 4^JI JLaC-Vl (_ya*.i (JjlijJj 

(J_j 9 jx 1 jiv jx 4jJjj jlll 11 jjS-i"lxll jl^ ^gxl nxll JVlll jjjSJI g? jjxj 

^Jxu_9j£ix jjj—SJ (j^ux JjAj ,j^l£ 4jl Jc- C- a-lxlc. j)x 99C. 

4—aDI-JI 4j 4*J1 ^_u_xal jl Jxutj aLuV 1 ^^c-Ljj (j Unxl l Minkowski 

4 1 • JxO&ll . ^l&jlfLjl j)£xJ V 4.9j l t^ (J jAulill ^^JJjaxll J-J-llI £-X 4_ijjJ 1 jl 

4_iAjjjlLxI lx ^Jc- AxjC.1 ^aJI i 4jxjx£]I Jxa-7' 4 »ji^-»j jjl£x Jl" jl jixj 

4 Kj'la 4juJa 9 jjxLAox ( a^iTui'j 4 J I 4 »„ Jll jx i, V j *\ , T jlxjuiflJI 

<_> a —*4 JJ— 1 J (jSxxll jx jl£ 1 a! lx jjj JLl 4j»Sll cljj^a J jlSxJl 

• 4axjx£JI J *aa>S/l 4 »aJj ^9 jjxojjJI 

A j__ 2 «JI 4aaui _j" (jl ji i» J ® , *\ ^jx 9 4 IxA 4 jjAjAa. jJxxuS ^'j J j J 

(. jax» II 4x- j m jj ui jljiaj V,*\ j»xi9j "4_xL*_l! 4_tuxjll (jjj9ljxllj 

'bl jJa* t * al jl i .i ^ tliij iJalj ." 4 j t >. jl Sjjaj 4 Ul J jj IjALajl 4 £Lux!)U1 

"(jS—^ ia ^'J lP'- 1 —^V' Cp" jIxA 4(jjjil j^lxuxS (Jl 

4—jl^j ^—9 -"((^jl-?-H) <j!l£JI J-aa-S/1 r IjjjV' Jj^-" jlj4*_l V,V jjuxSj 
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_lc. ^ J, _lajj ^Ijjll ASjlLa] ,13.1a, £«>>] f3 o,o 


Ui_1L 

J j_ a^11 A li, n_j" jl £• jLuj 


j'-^ £j 


Jaioi _J _i.1 ^Lafil sJSC. A-asLjaj C il a j^Qa JlaO j»J . ^Ijll! A£j)\Laj 

(J_*-<alj3l JojaJI ^JaS Jjial! -j-alil ‘ ■ ■■*' ^.1x1 (^, V" ja_uiS CLiIjJjjiSj 

1 L ‘j . Vi $ 1 7*. a l l 4 A , V ,o'i l ^ al l ■y '‘'i t ^ ^ 0 ') ' W ‘ ,f ~ ^ ^ f 1 ■ ^*3 ^ j '0 . .. | *J ^ \ 

,jj —jj A—jjj — La c-1— jjI Lliljm uA ^ John Bell Jjj j_$a» IajCI 

* # 

t.0,1 4 0,0 JUil) lip*. ^^ic. Lni £ jO .CERN jj^a. frXajll 
(V,*l cY ,0 t Y, £ * 1 ,r tl.Y *1,^ tO^V «o,U t o,A * o,Y 
tlj jA.1 j .{Y,l t£,YA t£,Y ,Jl£jilj Aiu.-a-e ^^aL JlSOul AiOL (JLIaLLuiIj 

.AjsJsII aOk lka_^a £Y (_aj.Lal 


i_wi/' -•> (jp_11 ta-jLUallj e^La^l' j-a ^jEil O-lxll (jiLax LI 

^ 1 jVI Aat-jUl ^ lIiLS jj ^gjll Ijl . >.Ll i, a.lTiA .a Oja “■C*''^^ic. t Lr.j.aa 

Carlos l—.ijl .(_jj ^jljlS jjj£^ 1I jfLilL (_jsaa.i o' J j' ^ >'^l j .l_jL£JI e>■* 

^_IjVI a «;lall Jjc. AjIj (3?-“ ((JaJi iISjjI tl£LljL Ax-ola) S. Leiva 

Oj—a.) ^—lc. JaSs (j^ol ((jjjJlS ^g-OUa j' 0-° -^1^° lj'" ^Amazon.com ^ 

^».laj_uil dj_i£ J_&1 ."AjLuaj (jjAjLj La Aijx^ ^^Ic. L-aul O^J H—iLLuiSk. 

i_l^Lla] Ajiuiill Aj^laj f.ljjl (jLaC-1 ^ vJjLalSJl lillj (_>aij 0*i!lj 

* 

A_xjJall La Ai^jJaj (Jsc-I A,^£ all aLiViII «£ilj ^^Ic. O^J ‘^L_3i^' 

. A »_iL.ll aOk jVl a£1 _jY\i nl 




r.. jjijjj s 


20 



(JjVI JjuSaU 


(JjLui_ a sjl_*J! ^_a JjUjj V 4 jy ijc. a i_u£]l 


J _ Laj lift 1^**-} ^ *,' '^J 4jjii.i‘i11 lIjIjjjIjU 

4 .^ laJ I 4ji,jul] 4 j^j"i 1 jjtllll .AjAjftlL&l' (Jjl■ ; ilL 

iil Lj 4_al»lxJi ^LjvSM dlil£ Ijl LaC. 4ji.ljj^a Jl^JI (jC- 

Ijl \ s-r (JjLui_jJI JjLtj La _jftj i41 *-jLL 4-iC-Ljj jIsjVI 4jjHj Cllljjjtlll 

j_ft ^_£ tL_£jlSjl 4aftl^)l! 4 L -> H Vir- Jals S.3^^.^a ■ fiLft lLuIS 

^ 1_jljrk. . Ig-tkjjlj djl Li's 111 (JS ^al UmLaa.) ,j-a 

4 <W"'^\I 4-uJa LSI J aj < S^-u AjjLjjfill ^Ljda-VI 4_).1 *j l. i)l£ Ijlj La (Jl^u 

J La) j^jLl—jJaLj #,Lja 3 4^)a-o _jA (jl^a^ll 4 !_>*-“ — ^jlS-a^ll 4 » j.iLij 

Lg C.\ _jj Luiiilj L_jS JLaj jl Jjjluj ( _g-lc- tjlauS/l c-Ljo.3 

.4LuVl 


j t4JUiL)lallj i^aLtll AiukiuilSj jjUjljjjill a lift 

. jjSJI ^jc. 4j_<alaJI AjjjouI! 4j L^aaj Loj j»J£J (j-* *4iuilillj 




jjjJuj m 


. L_ll j£JI llA _jj^_Ia ( _ ff 3 I j^_J (jjilt JSJ i jc- i_Jjc. I jjl Ijl 

jj xjj llSjj Ilk 1 gjjiaxj l 1 loj ULlaill «.T»j £1 'la ^ (jj^)jj£> liljLui ill 

>1 <al laclijl ^_1 c- (jl iaAa Jjl ll^J . 1 Jt-l*La. J* ftll—i 

t J_iAaJI jj—SJI c*Ul I lio$3 (jx ^Lili 1 juLfca. 13 IjjLialla (jjSj tjl 

. (Jj 

t < < C ( 

y\Zi K . II A jjj Sj-u-a—ill Ajo. j15 1 JLjI J ^.Ic- c_i 2 kj AjIj 

jZ &—j LS —a cl—J] Angela Lahee XiaJ jjj^Jj tSpringer 

,_j_a j_ jSI l1i3j ^ cLa. AiuiLuJI lilt jjgJa Jl ^jial ,"i_ijLulcJI Ac j.n'a.a" 

ilia../u..nl A al'A all AxoLtll dVl-v.aH ^ sljlaJI dljjJajll jV ‘c_uAia 

i_Jc. Stephen Lyle JsiLui jfLit ,jl LaJ Jjl .cl&l*JI jUajl Jc (jlloj 

• JajJaa^ttll (jAilI £j 1 _}]l ^gdll ftjJ_jaJ 

Anastas l —i 3 jaillmljl (jJj uilil ^JLj .-aj ^ aLual I jii£ (jj-ia ^ 

^3 A^alatll Aj±uu]I (jc- SjI 'iAn Jl AjI _ 3 *l»La-<a (jj . dj^-a A_*_ala. (jx Anastassov 

^ 3 0 jjUftll jl£iVU 4 uszj ]I i."jir-1 J'Vj V luLiallaj tj—il-djljaijll 

Prof. Tzvetan Bonchev i-jj£j_aj jtjjajj illuJU A_a.jjlj . i_jtj£]l li* 

cl J jjill ■" 3 (_jjU jjj idSjI! cilli Lj3jj^ 3 Ajt_«La_i ^ jlxil A jK 1j ..r j 

aAui —Jill juuiS (jxlij) Ivanka Apostolova lijljlujjl l£jlajl jlduV! j (Ajjill 

. A_ftJJSJ L -)» I si) LoA Jjjlla t^dSjJI LlSjj-a Aa .al a I 
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AjjjUi Jill dl_J. Aj]l J gJLAJ 4 a 1 aU , 1 ..Q ^jx gjXajl j^P ' 4 ' 4 Um j 

i A A t/ \\ r. j.>» jx ^jx JjJuiJI ^-vg nx duiab jjLlI (^ 1 x 11 Aj^UlLII AxxjjliiS/b 

■ dA-iiul aMI ^kljl i_itj£ll 

dl j j_La <■_^ t" h^->A ^^l ljldas]l (_j-s JJ 1 C. A-Ja»j dlxJ ji] 

_a Li j _u-a 4 » J ■%. ^_a Aiuila — Ig-uyjJUj dixS Ailddx 

. Lpjj£j_j£ a * a\-\ jajlitll Aiuilaj ^Ljjill (_>uj_^ (__ji 4lJL diLu-uLajll 
l_aS> . dlLixSliall IjSjLi (jjill L-L^Uall I ^jbuxl (jt i_l^)C.l j 

A__xxla. ^g _3 i_L^ Lllj ^LLaJ)_II IaIjliI ^-ill Axusll dlUaa^Lall <_jx ddioml 

aLx Lx I j.,Hg. .mi (jjJ_]l j i jx A»xl> j (Jj^. t4llx Ax-oLlj i LpjjSj jS 

i ^3 5 ^aix]| AjAmuII (jC- Ajc.jjjxI a jAj IgjlSlb dixS ^^xll dll ^jJal^xJI 

(jxalL—i. (j c. .&' J ^jlj . LjjjSj j£ Ax-al^. di^ac. j 4 ^ £ ^Ic. 

(jLuL_j ftf-l - dalsjLijj jj I jxLa (jdll jjJjg^all f K^'l ^j.aa .,1 

d'l ‘‘''It ^_lax.x (j] .(_ll_ j£ 1I IL_Jb jVI Ignat^-Ti ^ill Lldafill l tL-vx 

^g _3j A_Jjjll dll_JXJjxJI ij/A AjJxl! ^gk LxaJ 1 g IjA Adajjxxll 

(jC-j frbjjill ^gh Aa.j~'ixll aJLxS/I (jc — (JLij3j_j-a Auxlj. Ji-lj) 

. djLiallJ ^gk 1 (jjiJI <—iLmi j ^LlxJ)i] ^da Ijl j . 11 AioJaj 

c tec 

]£L^JuLm (J- ^Jjl (j 11 V*'^1 (JC. J Jjl 

Lo^ac-J—Ij t\ un j Lag i' i \ ((j/i') Vesselin ■ u i liulj Svetoslava 

1 .ftg A3> V_>1 * ilj&II I La. i_d L"' 'V' (jS-aall jx (_j£j ^1 .Jbj_^uuJI ^)JC- ^llll 

.jjia. jjij ^k Ug^£j (jl 


r.. t \ r 


24 



JjVlJrfOttl 


j ]£ j'll A j i A . A n ■ .i il l A ij L ‘i ^j£g L^jlj-gJ b ins ( J»i il i . il ,Sl l I ‘‘lAt 

IjlA Jja* gLjjill L—uS (_jUaj £r jli. Jj jll 4 _lcuaUloJI Cl^LlaLlI Jl 
-l ua a>l j j ^Jt ajjjjaLLlII dj^LLLil (ills jLs ilil La LuLj .jp^j * .’-ljdl 
(j_a Jt^il^ll J ^jjJaLsJl dllL-v l J tLijiuiill djl ull J ASjLLa 4jjLjj3 

tl iLa.1 (Jjlaj J t h 1»i qa gLjJ! gl flc. tilljA jt-A ,lgAjjl jj 

ij—A tt-\ _jjjill (jV AjjLjja ^Hull diuuJ nj,::, jl j_jc. aIIoiVI lJLs (jl J 

(jl Jal .Igjj-aj jll _Jjla]l <) Mj jjjS Jal*JJ V i^JbjIaj 4£Jk.j 

^ _i*J _iJaLjJI l_A jjjju (jj_ij AjjL^JjSlII iijiif/ (jjj -LlA-5 AjjJI iil]j 

»1j La-lic. tgLjjill pJlc (jl J 1 ‘-^J (jJJI gLjjill 

A _ijjj£ (j_c. g^._d J I_ijjaJi V gl—jjjjll (jl .33 Oj^jll 4,ji.Atl 

.lliliLa adiLjjpSjyi 

_)jJ_II ^rj i .jj j ft i_jLSll i_sl.3Al ^aI .3gvl (jl ^3 L-limll jA lAA j 

jlj_aJj ca.ll.3a. AjjLjjS £jLj Jj (J_j*-aJ J 4 _uuaILJI dliLLdill jj-uAaJI 

<_£ j*Jj .AjjL joill diLjh'ill JaC-1 3 (Jja-auLj cA jjjLjVI gL jjl J ^.VLII 
J_ jIjlSI Ah Igall Jail d-L^ljWllI Lllj (jl Jl (j-aliJI -liSLlI I.3A 
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j) jjc. ^1 L$j1 LS la. j»Jja jljla lg.il ^jlc. jjJjLjj&ll 

jl £_lid (J£>1n j$ laJ (lilll jx j»C. jl! CS^ - ^Jc. ^ ml t I ^Aal]! 

• IgjVl^ (Jxiaal eLjaill (JS uu LLall i1l) 1jlaall 


j a J Aaljl duS LoAic. Allj'..' Ala J ^ jll L—iUSl! I^A a jda AlAj 

Al Ii jll cd 11 .4^al*JI j 4_i_aal~»_ll 4j±uul! ^clllil ^jljJjjill ^gjjtxll (J^J 

jAjj ^^lll aIIuiS/1 (JjIalj Ajiuull jc. i_u£ jl t _ s lc- jjaxll Jt j-liLlS 

; 4 L, ,Sl | a A^J a fi^.1 4 j^Ij ^Jk U . I A^k 4-a-Aal j A uu.jllj 

cA\u*\ A ^aJaalall 4^jaJ! jl A , >-.1 A li A \y ,All l_u£ ^jAy ^ jdl Ail • 

V A alLi-all A 4^ jaJ! jl ^3 t_Llu Jl ^jAajll 4_^.Ia. *V 4jl j£-la jdl j 

^ £3 (J^.1 jx 4-ajxli. jjdj (Jl jjxll 11a ^^Ic. AjLi.^/1 jj .l^J AjSkj 

1 i j^A i A 'll-'l l A i jtV 1 l--i 1 1 43jLflxll 4aAa^J La j-\ * ( ^ lr~. 4 ■ ^1 ~N. 1 1 A \y n\ll j h .A 

_1] Amji ilLl ill jilu 4jli g.1 Afi6.1l ( _gi f i,kjir> liljaj 111 4j| j jlaall Llml.m-i.1 

ell j 1 ..V 1 f-^ ,1,1 4 ahA ^ 4 fi^Jj jLu&Vl j4*4 lj jlij La 111 (JxilLl ■ C-1 >^>6.11 
"^g 11 4jluj ilL Al j^Au" j "^gi lilj^jj" jLjLutll jAjl! jla c jiJ e-i^jAu (J^J 


11_A (J_JLa jj £j tAjJjoull 4jj]ii] llja niill jx LS^J • j-P^l^l^ 

(Jl jl V 4jli tdlljj .AilkJ Ad^aJI bj^i ^C- A aaxJ 4jj)a>^i4 jV ■l‘iL»l'i ^lluinVl 


All_uijLtuJI _jA aUj3 Ijl 4-ua^felLall AlH-lLAll j»4C ‘^Ij | | 

'i _all A^jl ill 4C.U*: jl jS-sJ ^ ALLuiaJI ^l^fkl 4_>a-a j] un it> jla-tll 

l_o .yk' ^lr- Ujic-lA jl ALLaaJl j£aj V i^lla 4j^Jajll tJAj AliadaJJ jlajj 
L-iAk i U 43 LI Loj t4jj..iillJ ^£11 l£ajl£aa jaj j jtlla j\ ^Jtil j ^aslli Al'At jl£ 111 
l^jl jLaC-1 (_ylc. 4j^>Jai31 A^IJ-klll t'l.ln n.ul 111 j .(^gjtSl _jll j\ j jkUallJ ^jASliiill 
1 ajl3 (^aal ^ii4^Jl j£lj .^4^11 jia ^laiui jlll 4aa.^]1 a^jllls talajaill ^1] ( gAj 

, 4j -Li )L UJ ^i r 1 c. L ^jjl ^3 jAaSL I J' ■ V i i v ^]l 
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_Ij iiui_ ilb (_>uJ j gl la l^amy jU 4 j? mill ^2 Lajlui gjjll! 

Jj a.j ^Jbu jlaHal! 4_ia .jj i_iaj JU-lalill 4^.j < _ f ic LiA (j^J f 1 ■ ^>*1' 

f.\ JJ j -»£j l_a] mil Jj>ax]l ^ ^ \iiUj 4»u<«tl 4 

. jjjjlixll jaj UaJjmJ j-Ijj g£,l]| (jjill 

_jjjsll all ^gJh j jj-aU. jaLaJukl ^Uaj ,_£^)a.l 4 4^ .a 4 \. ;-»a • 

,j fLaJj <4 113aall 4__£^)aJl <jC. -l*j 1 jsLiia ggjtjj t* 'ij^ljjill 4 nmil 

, * 

f.1 — j jjill gjjij.5 (jiSljj ulljl£ llj La i. _ Lmiw < _ s ic. 4 Li 4. a (_3jlaJ IgjaJLtaa 
g£-3_3 4JL_4iLa]l 4JLojjJI (jj£u t4jjm'll ^jC. f.L^yiil . ^.I-J^iaII 4jjudtl 

:4a3Li3! 4 n.nL ^,'ix.all (Jjlaj I^ljI ^£1 

S j al (_£j^uaS jLluij jUai ^21 4jm‘JL S' ^ jjj*a2 jliuj jllal i£lijajj 

S'j S ^_2 jjLjfrLu^JI i'.thu>i .S jUaiU x jj.vall u_ia j-LI elajVI g,i 

(jjjU£)U O'j O J-a! t^aij OjH La-lic- t=t'=0 4laal2l 

.0 = 0' 4Jaii]l 4_u Jjua 4a jji 4jaa.ll! sii lie. u« nl .(jj~ia.il hi a 

j_ka ui«a‘i.i 4 jjjS 4jj^J a21 4a. jaII (jl t £yij jjjj Au S ^ jaa^J 
S j—Sll j_S jj <ji g, 'it j l a a ir 2 =x 2 +y 2 +z 2 LbU-HL uiuajjj r=ct 
4_aj-JI 4. j-ia JS__Li Aaji .S gjl <jjjL4 LaS O Jjc £jL 4aSj*all 
uuls ill ?0' Ai& UJS>a #llaji gjAl .t' (>j .HP S' g^ 4*2J-i2l 
ilk (j Jjj Jk ci^lllS ^Sj lllj ?4iijlLa ilijAa. ilk Jyj JA uilliS 

V4juaill ijx* t-a g)d2Uj ujjia 

j_j£ 1 jl jjjiijl—a. lLjos. jljjl! SJla. ja simultaneity ^ jll J J^I\ j’ j-l JiJl (*) 

1 jjlUa'j la jjjj-il_a. 1_a wjjl^ j 111 14u^Uii^l£]l «L_) ; ii3l ^£j ,4laal3l g)Jiij ^3 

t4 ahVla 4jiui__j A _4 11 ■> ^3 ja.i »_j3l^a Ljaal ijQj Lj \,ag j\j 

\ A \ \J 1 ‘V ^ ^ N " A 3 \x u‘il l A ^^ \ -^1 
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Ja A^jUiLa Ajjljjjill _^a 1Jill ^jaa. jiiu J Ajiiaill lAia t_jll^j 
Ag;> j! S' <J sil>a t <i i lnSj (jl 4-ia-J IaJj .Ajjjj-oill aLlu^I Jal ^.La-s 

1 .S —A a£Ijj .0' Aic Ia_£_} 4S L^ajl Jb fl_Jmall AjjjJall A^.jjk]l 

(j C . A iajJI 2 ' jjjjJ l!a2L)_j^j A U . ,.l ^tULuiVl 

;jji _aj j _- 1 _^JA (j (j_ SjlJ V — tiA LaLaJ [Jali. c^Jii A_ja.j 

(j_C- jlA_ *jj J_ i tjA^UI O'j O Aic) jjiliLa Ajj jjJall Ac*,jjjl 

j _A A -v , >»l Jl aSJLgJI baJ ^-a.Aj-aill ^LuisSlI . (ilil JaJjSlI <_tVI La^-i^axj 

CaI^V! ijA Ac. jAa^a o^Julall Aajj) J-ill Aa.jxll A ^ja. (JSjjJ t Jj La 

j c _3 cAajjui _ill A_j Jill I AlL liiljj (j-al jail J CLu^j tAi-al jjaII 

tA_jualjlall <2 jIa_ a-VI (j_* (jllilli^a jjUc_j*^a La^jAl S'j S (J jJAasI^JaII 

Jal j uLul Ja jllj . f v)L« jj.ufi lAA J . ijllllli^a (jljjjjjuia ^jljjS J (j-aj 
l-» ob AiV A-LajAlLa.ll A j-vl ill Ja ^ ^j£. jj.i.a'll IjiA . l!1]a ( J liLi! ?AjC 

. IjjIa Jaljjll A iijj.~i ( JJ (. j^siW jLiui! Ja A ij«.all A-ll 11 Ja AS JLoll 


jaIII ‘S'j S ,J Joslj-all (_£a 1 (j j£j IaLoI jA ju.i.a") ^Lj JLj ^a! 1 e^JJIj 
Jaj 4 ALal Juki! djlAa.S'I Jo J'lal'iA ^ (jljC ja^a tLa^-uiaxj] A itnilU (jlSJajJ 
£-a (O' Aj& j_£ O Aic lA LaAlAa.1) (jllalja .a (jlAAA^JJ-^ 3 

J IaI .Sa _aJj A-iijjJa ojLuij /_)-a <jl*jjj IaIS (jlj jilail 


. - ix. a ] 


_Sj Ljajl AjAjC- ^jj >_6_^*l 3 A-uaaAlLall Aj^lill (JA 0^1 Jpll AaJjouI 

wal^11 ASjlLall aAA 


a1j>aaa. Jl a_LLij :Lorentz transformations aaIXjjjo (*) 

CjliilA_a.] J_J J^J CjV aIxa Ac. ja% a i^All (i ^YA — i A©V) jfrjjji jjiajl 

• JjVl Jj Al-uHj ijl^pJLa jlltuj jUaj Jl U#* -4 Alluil ^Ua] j>» aSj^j ^UkAaj-a 

A jjjSjjjll ISjjISaJI J 4 a 'A* ..mil " jjljH*. (J*. * AAiljjaAll aJA 1 Ilia. JSj 

Ajjin'iil IS-ijISjaII J ."' a jaA■ ul j 
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^L-jjjll -'.^ 1 j_c. JI>J Jb 4iLhyL .jlLUl (jV1>3 • 

4_uJasll (juij 1 g Tj.a's i^ljjll 43jlLaj 1 Ji.laJj (j-3c"'l 

(jL—ajjA 2 _aJi IjJjAJ <jj3 -1*4 .(jl^xjll 3^ L ■ 'P J 4 — Ajjjijjjll 

^-aj-u_J —4jj^a3 jfLaj V jLuVl (_gC.3j (jLS ^gi (jLojll j ^1331 .fL.iiftj&La 

(j__a .la.j!iLa ^jjLLajll 4jui3a La' J jLa —^ jax (jVI 

4j* 31 i_jj£]Ij LjlajYI ^gi ials (jjal ILa ^ jia 11 . ’> J t,_£jlaj Agjaj 

■ 4 n..,_iJ| jj_t ^gJtjsla. «.IjJ)j3 ^Lgj-a jl a-jtiS (j£ij *^jlS-»_j5l 4 .L.u,U.i 

(jl (jjJL_Sj*j 4 Laic- -L» a (jl j-lu 4 jS/ Lcj_j tljlA pjj (jL/1 (gLa. 


(J) (j^aLrvJ V f^j'j 3uj=3 lA jLna.1 JIaj ,_gjll <—il^full £-iua j_gA f ^La fr a 
^ Lja 3 Vj jA La ^g£ajiS_j£jAa (jL3a_j 3^ 4AaaA ILa 4 Ilmlj JliLjaoVI 

jj^ajll £» jjialill ^jlj jL*_iVI ^gJ^b UJ^ 3^" -lauVl ^bj ^baiabj 

Jl *j£ l -il£ (j^j ^ 4 jS ^ ia*j JllsuVl (_g£-b_J (j_j£J ^LuJabj j jA j»l 

(jl dl 42k. t4_uuAlia]i 4iimVI axilla !■_ ii>J (j3aJ V tiillj L>a ^E. j]l (glc- ?£jlj 

(jj_31 ( a_gJ jA ta.Ljjill bib ^gi Laj t^^Lcll (gjl^lll (_£j£ill i. Ligl l 

• 4j 3 (J%*j (_^3Jl 


^■l_Jlaj —am t/J—^ J^JaS Jc- jJiill -jiaxj t^Sljll ^ 

IjJ 4 j n >i_ill 4 j jlo') jimlj Jjljjj i> g2ll bbjaall 4 •> II».a ^gll ^g . n^il (jj^bj^sll 

(jl (j—Sxj <.T 1. JTV.,,,1 a4j^a2juiill dll^jjjljl] JJuLldl j (jl (jjJujj l_jjlS 

3j_Jall I i-aliJ Jlloll 3j.'“' La .4jSli3 kJ-tlj^ll 3» aj 

4jimi <S^p. B J A (jLjjj-a3 jUsI^ ii]_ ) >a3 ; J .sljjl (J£■«ll ^_S (jjxa ^A La£ 


Aiakij Lo ^jjla .—'■* j*— (' C ' * a ' a . i j H. Minkowski 4 ■ . ^ (’ j 

JLiakJ jLjJa-o 4 j 3 jlSaS_t jLaj-'i J_ 3 j Jl»jV' ^gC-bj ^j’^j J—ala WOl'Id poilli 

.aJ_jxj 1 ” jl' aV ,-JajB j^> 1 j i J-i ; jl a (' ■ ■ ’' 4£^>a 4Jla ^ jLsl^a ■ j L 
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£ jS ^ ^j-uLaL. SH I ■agll 1 jUix jit (jUaaJI ^1^ jjjjjSjl \ ^ .' jjlj-aJj 

1_£jLj juj j_£11 1_gjjjilj Jujj A -iliujj jllal CjIjj Ajjja luaC- 

. lj£jill jjLall jl£-ajll ialaa. <i ^^jojll 



J _jLsjj LaJjc M i-llAaJl .IiC. Bj A AjajuiljJ AjjjhII 1 J_jia (JjAa; 

_i^a (j_1C- I ag jic-Lui ia.ijJaJ 1 ^j 2 jLijiJ ^lll Ajaa-lll Ajc. t (jLjSI j-all 

AjjjaII L^astJI ^^Jjl^j \jJ£ (_}iilj3 L-lU-Aj (_>u1j 3 (_jl jl L»j .t A= t B= 0 

Cj'.l "kVl j —a A —4laik^i A —C.j^>-a Bj A j-o (J£l j] '■ly^J tCjS _jll (_>jaj 

(JS (JjUSj (jl iAjjLall L-cutll (jA&j (JjIjS £-a tiillj '-JJJJJ Ajjjj lAjd jj&ll 

^ S jSj jj jl JjLi.) jbutyl j ntl'A .n jjjjjjo jjjj-aC- Bj A j-« 

l__A$jl ^_jju<u t^l—AjlSj] j£cj V jjJ! ALiiaJl liilj jSjb A-U-uJl jc. IjUS 

jj Cj J^.j j £11 Luaxll U-l_jjjV alxjVl jji\"A a jjxlaLa jluUSb 

jl—9 t j- nil'A ■ « jjJJjl jj ^jjjSll CJjjjVI jU Ja S j B J A (jo J£J X jjjja-Jl 


i _ s j*jj i ^ 13* ^jjU (Ji*j L» jtJuiaJ world line JaaJI (*) 

jl —Sx 131 I aj?iiii« Jajjl i3* j j£jj £CJjl3 ( ji JJ jl jjj (J■ «aJ ^jll jL^-di 

jl tic. j\ .^juaI' j_j£j LaJic. ly<- jj£j 1 tlii ‘ lajjl j Kjjkjo ^jma>]l 


dajj i _ ^ ^ 
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(jLuUfiJ B J A (jl (.-lUall La IjlAj LbJ La (jJJtlaLall 

(jjljJaJI (jjj AjlajJI Ai/l*J! ic. (Jijj_aaJI . Aj jjaJ! 1 >.a*]] ■jjaV'A. ^ ( jj^]a 

• Lb<La (jl (j^fj 4 j£ij^ c1l)LIjsj ^lAaiiLalj 

A_» nLi ^ajAlLall (Jl 4. n-%3 aL^jjall a-Lalc ^.JaJ■ aj V LiA 

Jj_a_« (j_a _jj£l L _)iul _jSJl 4_J^jjV I (_JA IAj_jj-aJI 1 > .aall 1 

_ lc. J bIxjV! ^^*31 j jA (JoLoj 

~ ■ a^]l (j—-a g.^a_ jj ?bI*jV| Ajj^ilj AjjILoII 1 n-iaU (_Lal^Ji ^La^ll 

L^a all ^gjj £J1 4_)j jjV! A J*bI j (jJaS^ u£ lij tAjl ^JajJaAall 

A l^ic. (jS/ tjjlfilii-a (jlaJa9-a Bj A UJ-^ AlLa. (jS-oJ !Mb tAjj^Lall 
LuaaJI (Jaiij jjl ^-'ua.i IBA .La (J_$^L oJ( jjSj J3 JaaB ^A AjjJLoll 
(jS-oaII UJ~*J llfl J ‘ Ljajl B j_jB aJS_ja .jas (jj^- Uil La (J>^^ ^wiii AjjLtJI 

^ la.j (JjJall gift'll _)A_ja. til].]}] . (JjJall ^alsL) LjjJla. 

(jl^a^ ^AjaBl j L)^->•**'J a jjJU l3A j ,Ajj4xJI i—J^uYl AjxbIj 

<jj—£ t _ s -a eJj_a._jx AjcLj ^»Lui2kVl kLlalj La t^-^.aBj^na (jj^) 

.bIxjSH 


4 (jl£k 0 ^ 1 ] Ajixiiaikj Lo_jjjij ^.’iA*Ua"i V Ajiauill Aj_jlai i—££11 jiJr»a<o 

A_=kLaJI A_=J jj V j 4AjluLal£JI AjjauuII tljl jjjLJI A-^allo .lie. (_)^xi.VLij 

_joi V SbIc . ^jSjoB jjlSkoj A a j 'Li AjjusB A -vll* AjxLoII 

. jjjj_jl CLl)L ^1 BaTualj 1 g jlc- ijj.k-rtll ~ >x -^ (J! djl a Lft 

jjl 4 I_g-aAl ! l_jLj_J OL1 4 lJLb 4 l> _^__jJaj A^ja.j L)- 0 

CjI jijLil] ^Ljjal! ^g i»^ll f a^s ^ic. AjIUI bc-Luu (j^*^ a ^ =l . 

Lua«JI (_JjLb a.ljjl — ^alsj] 4tBllj JUia 4 Aj_jAuu1I 


jj—S j _ A £ _sljll J lillij t jll _5 j£ 4*1 w~il LaJit tk f lljSll lift (=i=) 

jf\ A j^uSIl ^ic. aJI^ a * .ii3 ftj^a ^C-L ) 
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U —liiij (jj . "itl'i'N a (jjjj-a—C- 4 nun A^_yb. (jli^jaxj (jliSljx (JjuSj 4Axjjx]I 

^ »ilj ^xii a, j ft A—jjpxIl L II jSIl i_ijfjV 1 (jl ^-dajj Lax ijLuSH 

. Ajlui — a l ijj. _ ajL La AjIJ xJl 4_J_^a_! CJ^ui AlLjJajl sLft Jjxj . jlxiVI 

(J_£ (J*i 4—lax lillLlj 4^ ^4_jjLuJalj_)]l IgJjjjxa ^jx jjii£j Jj£l c-Ljoill alxjlii 

(JI^—a ij—« 1—$xic- —aJl ^—j ^jll £utiiH ^LjjjS jjini* .ilaj'y 

Ajax _ill p-lxlc- (j*aa.VLj cLj^ frlxlc. (Jiij fl I^J 4lxJlj . jjjjji dL)b_jaj 

4Aj_jax ij! (Jill__jxxLlII ^Ijjjal! ^jiatxj! ^ylc. (.jxall (XsXi dl!.SJ^AX lafrxftil 

j JC- dlVI-aJI ^h» .a jj£jj jj^Jall ! -lx da_jx Aillax dll ^yxSJ (jli 

. I g i .'Si A_Ludjl Aj^jai £x Ajialjjx 

'■* ^11 A-axi__S (Jjl_jj jft L_jlx£jl lift i- M Ajxn Jl L-llxxS/1 Aa.1 

A ' L_)iaj La (Jllax ^ *J. ^**J Aj_yA»xi]l dll_jjj\xlj ^JLjjjjl 

jjC- till! Iddax jj£I JSxJj .Ajlxjl] AdLu-oL^ll Ajj^xajl 

<£^al] ^I-ix jl AxJj Ljx l«.Al Aiiijaxl! A^^all Sj£a] (Jj.laj ^Ijal • 

A_utijiall ^.Ux-xaSfl ^ i ^ i ^ •! j j <]U_d ^ 1 ^. ^ ,Ti i qldj • 

■ AjjUaill djljjiiljll IfrlxxJ ^jjl |lft_^JC-j 4 ^j!jj1Ij adjlc-lxl)j 4^)JaLuxjl| 

bj^i (jC- Ijuj '^SjuuS_ y£ix _jiljlla. ^jx' (jl_ji*j JjVl 

^ MC \ i Qj L A t*~. ^XiJaJxjl LgXjl^X f ^ I I 1 ^ I jj l t jl^ j l A oll-^ a] 1 A j | 

(_j-auxx—ax di O (Jj-o ill .■4 S^jall (Jj_a j la ■ j) jljlta. 

jjl bj —£±3 (jial_il 4_ij__ui .jjjjjlal Ajixill liixj ^^la.W! ^Liixll i—iLiSLaiV 

L -aa_5 ^_xj| jLuSfl AjC-Lj l^ir.l ux ILjAax jj£Ij 4'dxalall Axxuull Aaj^oa 

^giLxal (jxaljpa! ^x^ jjjjjlaJ A »>uill Idx La It Axxdajx 4^£jx3jSdx 


(3—sla dllxjJaljx Jjax VJ dux] ^jiall (Jjlia jL JjSil ^ formalism (*) 

^ajtxll ^a.lj . CjLxJalj^)]! 4_Lol£ (ji"kjTi jlSjj Au, <Jjjo-all tilljj t l^jlc. 

[^.jp^ll] ftjAlill lAjJjatll Ailll ^A?fc^ i. 
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A_^_3 1 aAlAaj La jAj L * ''J w * f j■ ^-1' A £-(jl ~ 

(_£A II I~ij I aj jlill ^tilLuVI j J^-"' ■ ■’ 4-o^aII (Ja^iSI I La 0jlSj (_£Apl ^ jlLIl 

j j_dll jjda jl 1 1 a i >i t rntj 4 ^ILa 4^alajiA 4d^p Ajpj j»AC jL t 

j_a Adda 4 aL*jS/I jj£li jld I LI 4' J al£^ jad ^ c. ijl^ aI*jS/I ^cLj 

LlxjJa ^ajagi! aIxjV! l.ip j Lj£ jV 4 aU-i aII 4 aIjjIaII 4d^pll Ajpj 

l_iVLja_ill AauuIL lil^pjll " £A Ual£lo t’VLjaill ^gk 4jadll" jjdj jl 

^Jc- Ajjjp-all gjlgill <—il in^mVI j>A AjJiaII (jAjl .(dlULlI (JjL-aill ^ (_£_poi 
_3 4 \1n,.J 4-jjunlIl 4jSjjLajj£JI dlljjjlgll ^.jAp j^JI jlLIlpj 4_njuu]l Iaia 

VJ ^—ft 1 - a AJJ U .U-, 'l l dll ^jjjILII jl dllpljjjjjjVI a La £tdajp .^jl^ll (Jj-asll 

(jl dip. t4ij| j AjAjISI 4duiAiA jj£j (_$LII jjdll aLuI 4jC.\j^j 1 dllllpj Ajp 
. Al »1 V1 ^ jUj (jAbtll (jAlISyi frldaill ^k ajdlio jjUaj IgJ djljiiljll oLa 

4xb ia (jjl_u dlSj (jdoJ j'd 4jl jl^iaj jA (Jj^H * jpll <— ilAAl AaJ 

.(_£ jxA dllL AiajliJ Lixilj 4 i^il^kll 4 jimill 

"■‘ClAui Hj -LuuaLao LiLa*3 ~(jl£*ajll 4jt-u]a jp" jljio ^^jlLII £. jpll 

4_dtiS jjA AjV jl£ jdlj .(jApil a jljl i_)Ij£JI jA 4LHlll (. I jfr l I jLSI jA 

jjdll (jC- 4_JdII Ldj jj l" lA%": A2 4 ^ ■ A\\ 4 j j.lVi Ipjjul ^jll LjLdaslI (jj dip. 

dL. li (_j _II dxA 4 pic. 4j^iai (jl (_Ji3 (j<a djAa^ ^»1 .cJ^-a 4j (3fpJ jil (JS ■ >i_i 

4._i nj 4. J^jAj l^-jl (jlc. j» jj]| (_5J=k. ^)lali.(^j]l ^lAlioll 4jjApll 4jtpl_pll 

:jLa tlpilLi 

.aIxjVi dilAjp_p jj^llj 4jiLjjill ^LupVI • 

. (^c. jda ja jjjif'ill • 

. (^XjdajA jp jll t - lit mil • 

.aAjp ja a^pll aAljVI • 
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-d ^_iaC. jj._ Sj A3 La — jl LajS — 4 .^il 4 II J j.., ill i'i-s. jh a£S 

-g^JjaS 4 ■ .Li jh (JjJa—sl <jlj . diSj (jl ^ 4jjdjll 4a$.^1 j (jj£s 


4 Jt-ula jc. (Jl jjall — ajAja. £jj ajdlja (Jalxall ^A 411 i ll sjiA ^gi J 1 AajJI 

j__c. I 4JlujVi 4 jjxa 1 ^gi Ijahla (jli as (Jl jdll 11 a jV — (jl£ajll 

tjaAlau_SI (Jj-a_ill ^g3 ^jjlui la£ .ajaJI aAlj'Jlj tjjajll (__)Luajlj tjjjjtj]l 

^_dajj La jAj t <jj£]l 4_jAaj AjAad ^Jr. 4 ln-ili a jj »LLdaill aAA AaJxj 

. (jl£ajll 4*jjh 4 jda3 ja 4iaAl (Jsl ^/l*3 l$jl 

|i_jtj£J| (jaaLall (J- .asSlj (_g-jLill £ jaJI ja (Jj*^1 (Jj-<aill 1 Jj-1] 

La J &j 4j-alaJl 4jUuill 4jjhj jl ^tjAojJj ^.iLaSj\jja jlfLaj 4„«,nh 4_ida3 

^gjl_J ,4jjJaiSl oAA (Ja. t glt a jaIIII ^A Igdl jjjj AS jj ^gjll 4jjjjad]l (Jj^aSIj 

4ji.l. 'll j] jj jj ^JA II (JI,/ItSI ^ ajjl jaJ ^J (JaSI (JjIaaSI ja JasJI Iaa 

jl £a j 4Ja ul jj (J__jaa a! *jS/I ^gC.l_Jj jj£ ^gS iaS3 4_aJL-a 4.i^aS,aJl 

j a 1 jl jl 3 i aIxjL/I (_gjS}Lj jjSLli jl£ SaI t(_£ja.1 4ja.lj ja . ^g£juiS jSjja 

j j__£Sj (jl -h jd. J t L.-'&aa (j jSj (j! 4 j<,/ilaj All 4jjn.nll dll jd till 

^glc, Islha lAjikj 4 jj_Ui'iS 1 djljjjtill ^g3 4jajJajall 4 jj1j jjall ^Luia.V1 

4_JAxj _It. hi q->ll Aja. jll (JjjaaSi . |jLh*J1 ^If, Aajjta jjE- (jl^ jaajill 

a j _ JaaJl a A _ A ^g_ ja. 4 j£lj .Aja. jll 4 nm'i jj jh jc. 4 jj!)1jSI (jj^l 

(Jj^a—ill (_g—3 jj—J-a jA LaS 4jjjjaaS1 4 j ji.ijll 4 JaSH ^-a jiaSljjj 43jh"LaSl 

.*1,1 ^juisS! ^gS j (jialjajl 

(_gC.l_ jj jj £11 j jl 4; ih" Laj) 4 jjjju 13 4ll djljjjuAajSI 

0 jjjJj-a_Slj t jval j_Hil 4ja»^l h > ^il (_jLa 4j*ala«S/1 LAjJalSI (ja AAsJ ^aLsijVI 

l^l>a _slia dl aj t^gC-jll tajaJI »^1jVlj ‘j-»jS1 <—jLja-ujlj i 4jjlaj]l 

:aUjV' ^hj ^gi^ijljja jjS ^gi a4dl ^da^l 
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^_ix^all ^juSj La _jAj tl-iaVla^il a^j^j-iallj j^al jjll (_Li^aj jjSj • 

J j jj'-^j Va jlj.}_a]l jl__S |jl 1 ■* — 4aWIt (juajtll 

f j‘ 2 all 4 X.Jjji j laj] jSlj ‘La^jjJ .lalj alajl Jl frjjJail 4 iC.Jjj \kj)Xj> Jj 
i jjial jlia jlulal! jjj j! lij 1 m .lalj alajl J 

.^jC. jjjaJ^S cs ^®_3 a . Ja’ 1 ' Vj AjC-^iJa^ ajj^u-a .jajd V • 

• Jell JajJxJ a ja ft-ii J|j .lajJ V • 

jl * jJ A ^Ja_“*! Ijlajbja Aia_)*J ^C-J j»_^La (Jj “^ala i^IliA • 

j J.11 .. . 1 j liui — iib 4jjJ Je. 1'•!»-> j jlj J Je. [' ] Hemiann Weyl <Jjli 

4 \ ill AoujJI 4 -s .y 'll jjj (jj 2 jjll ( a J a ^ " Lilaj j-a ' jV!" 4-laal Aic. JaSa 

^d—jj jj_S j_& ^^ajlall ^S!jll jh ^gjJaSLi ^Jlj 4_i_alaJI 4- j . U t uI l jC. 

£ f . t ( { 

1 UniiV t&ljjj ^jL—J Ijj^rL Jjo Sj^^LaII A.ajln.Sl (JJJJ JllatjVI 

.a^jualall 4_laaA]l -lie. Jais jjfLl jjilj 

.aV._el jJj—all (_£j—Sill (_£.laVi! JSJuj Jll u4la.lVru.1VI ^ b5a 

IJ jl ijxll 4aaU-o Jl ji*j jl jA lillj (ja £■ j^ail e-l ji-j JSVI ^Ajjall 

_uajj ^7 > ~v J LajC-ia jlt^leV! t!llj jl£ Ijj (JJ 13 a .lilu ^je j-a AllaLa 

(jl ^_A (_£.laji]l 4 ^ -vl j a i _ ilaal jjall (_£jaj . UjLa.lVlL-aV I ajA Uaa ejlxuul 

VI (_g—ifb (j_ SJj tAjiuu_ill AjJajj (Jjj jl (■ - la -4 lijL (Jjlill J Jl £-a ( 3^12 

J_Alajj (^l^—il IjlA (_^La jSJ . jlS-ajll 4 j-llla jLuJ Ajljjjatiuj C.I3I jJb-aj 

j , >» jjii 4_i_taLaJ l 4 _Uaju]I 0 jlSi] ^-Ljiau// XiSlUH jl 4 jjLv LaLaJ 

• - 23 >J-a jl 

jl! 4_(_^jil! (_5^kjll t _ ''■y"' jVjl-^4 jplAjx 


4_ll 


(Jj_a. aljall L ilSV VI u-iau lijl Jj jL-ajJ jLLaj-all jl jA.4_k-alaJI 
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•UJ.'-i* 1 ' S iil lij t4_k*alAJI 4 j'mill j-a 4ju-alA!iui-a]l 4 j£j jjaljjAll dL^AjjjjoiVl 

.il *jVI jj 4_ilj jj HI L « ■ AjjjouII jl A ejo-. t JjV! JiXall liSj 

t ( -» HI L_£ajl£ax jV A _LalHl A _LiiaJI lgj| ^^Ic. iA._£ jl i - \yj V t ^ j 

J 

jla ZJJ A \a jaUI A jplaJI jl A cje-v 1 lili. Lnd lij . A SL 4 x dLl jjj 

A (3^1cJl jli 41 j l* AjjLi i juj ^ 4*j w II 4 _ulj jjill lLiLjU ill 

■fc.i _ £j*ll 4—HVI (jjll jjoixLiJl Jj_aa]l ^cjlSi j-a .iJlLuiJ 

. 4-uHlll 4 j, 1» .ill jj^aLLall <_jl jll l_yaj)\jLU ( _gj]l ^A A jAmjll ^jLnl 

dl^_iij] oJ_ S^HI A ajjjajJI 4—1.&1 dill lij jAl Ja.jjjj jl£ Lala. 

.(JLaJl j>A (_yul liA j£l .4_^.Ijj]! 4j4*j1I jL-ajl 4-dslLa jxHI l£jjl£j<a 

L'Ji-'S."' La IgJ-il (_>ujl pHI l£jjl£j-a jl jl*L > A Cif'y ** A j:vl<all L-Sjjoi 

. jlHajll 4 ar.j.ilra jC. 4 j 

JjSj jl 4 jjiUuI ^^Ic. jHaj ^ L$^l ^Hl £-a L_) (j^Ull (JaIajj 

J—la 1 I 4 JV t^- 3 > jlA.ll j jHI jC. Jia-o 5 .^- 1 ! (jl Lil 4a-£>lAJl 4 n»uill 4jjJAi 

4_Ijlsk-oll ai—A (j! (_£ j__i dLilli Ig i>»^0 jHeJ 4jjlai 

ai_A i(JjAl Sja .Llbjl did .13 4 jauu1I 4.K ><1 jill (j.wll i- nV>1 4-dllll 

4jiu_ill dl j__ul o4_Sj-all 4_ _l ujaJLf/ aJj^I jl 4Alia^ LoLaJ JaI J J *v I I 

(j^ -- i Cj^^i ^ Ail Lojj ,4j4»j1I 4j!DIj 4jJj 1I ^-a (jAslijj ^jII ^^A 4j-aliJl 
jl (_£—*jjj 4—jC.Ljl! 4__]jkjll jjliLa ^^Ic- (jl LyUl 

A. -jlUl 4j4*j11 (Jjjlall (^Ijll ^-a jAsljjj Igjli 4jjaall jl ^Ic-jVI 

fii (jfill (jjfLjll IgjjLlS jUaj 4.jfilr. 4jjlij lijl jlxiV 4jl (Jlij . 

• Lujjau tgjlxljj j-a 4£UI 4a3 


1_ijjAj 4_ jjAsJI 4_jaLjAslI dll_Jjliill j^ LaAjJCj 44 _usja£]| 4ajilaJI 
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A_ulsI_j] ^jLaJI ^cjjJajail jA ^juil (. ji>_!l j)-a ^ (jIa_^iJI 

. J)l 9 jV I ^C-L—Jj jj_j£]l (jU — 4_ual_iJI Ajjjuiili (jC AjjjjSJl 

A__Sjj (j_a J (jYI A_ aqa .\ j-4 (—iL^aj'yS (j-a 4jl (_gi JaAS L_lluJI jA lilli 

.AasISII 


(. Aiua£jjmJ Vljjjill jKa jll 4_ulS|j LllllL&jJaj" j)l_jixj e J>aJl 

• l^-ui_ij eL—sjjHI (jj£13 ■4 jC.Ij_)1I 2_jJUtj]l ( _ s -lc. 2jjjp<a]l (ja Juj^all 

_yk Ja — ^'jLuu]) (jAaJI ‘"'I**- A3 Ajjjaiill (jl jlgJaL £jl_ui]l (Jjb^alll Iajj 

(J_iaJ .^1_aj jlijjV (j-a JS ^>^al La£ U-iO _^A (jjjjj .Va'lC-l La£ jjlla-a 

l_jjjjl_J (jl£-aj jjAj) (_jjIa]I jjjuaallj »n-> 

liUjbj .Ilia.la ^jSJI 4j^ij| tlc-jLuiLa a-i.aa.Il j)l£ Ij] j^jAlma 

(jj i j ilxa (_3jS lilliA ~ (3iia-a ^^LaSl! (jl 4_iaalia]l 4.j.u,a.ill jjjjj 

13_ A t-i.aSji LaS tiillj j)j£JI l—Ujlilj) 4_lia_La]lj 4 , „.JI j)_jSJl L-Luljl 

A —jC-Ijj A —-utilj j»LaaJ Lajlj u_lauLia ^Lj lJA 0 ^ tt_ilj£JI 

.(jUuVi 

(Jik.1 J ( ajflua^i i_J_5fjV ^lalLalli . (JjIaa ^LalaJI 4juaill ^^3 £aA3_j]I 

(_£l (.A _ajlLa jjjAj iAl^~\~'.nll ~ ■ I' .^aajA_jia. ^jS L_J_jiil _jA p~\-Ua (jlfLa j 

_ £ (_) jjjl J (J iLaj t^jpjua ^jl£Laj £• jLaj jjjAj^ ^jIaJI jojUj 

■A.lfs. m (jC. .'Ij-N.j (_$! (^jj^ll 4j_yjjl ftjjall L_Sjjoi3 t^uiaJI ^■jLuij Ijj i ^juU J JJA. 

(j a tl gjC- L_Lj£]| (j£-aj V (^jll AjUiall A£.JjJI (Jai^C. j .^juUJjJ^JI 

jlai_jjl jjl (JxaIIj ^uojI ^3j .Luj__)aj (jlli-all ^jLuull i.-ft Jjq£j (j! (__)ijj^>LaII 

(j_j_S j tljSLui jLuu«a]l ^>ni% II AjS (j_J^J ‘ jliull jl^a] p j)>^>ll 

. jSjai ^Jl ^-jLl j ^ic. »jiJrall <isLuijlaJI <c_jxull .' a'xa — IjAlajI ^IjI a'\ aV 

A _i-al^Jl A j nn‘i1l Ajjjj^aall jliuiVI ^>^al ^ C j^A pjjJall As^ 
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> 

aJj . ^4_al*JI 4_njaii3l ^3 4 jl-s. ,41 4 jjj . ^isll .Aiu^l __)LI ^-Ua-Sk ^gij 
j A j — 4jj_jj-a_£5131 jLlui^/l ^)Ll ^3 r-j 1 jLujjjV £jLui3l (J 1 -^ c l' ~ lax * 

fjj _£11 i_l__4jLjl 4 _ul3|j Ai,l . jjVI ^LojaVI (j-a (Jdlij 43 

3 _jAsij (j£-a*ll j)4 ( J» -s.j A^Jl (J ^ ■" ^Jr*_ p ^JUjj ^_l3l .1 ■ .■■x.Sl 1 

.3 

dl L »L W*'l — _>Lj/l tilij (_£»a (_g3 sjjJai] UaL^jI (_£La!Lajl3l jLiajVI 1 - 14m 

Jji-u._*13j lLiC-IAS 4_uj£JI L-luliVI sliajl (jl Ldajl ^Jajl .5_aj_j£3l i_JJjljVl 

(jiU ■ 3j tjjjl_Ull ILa (_£.iS! _jA Jlsiill j-aa.Vl ^LjjVI 4j_>?-J ^gi 

£tjJa_ jj La 4-alxll 4ji...ill (jc. l_u£JI (_ym j ^^3 sla. La£ (jl^«a^3l »Lia>jl 

4 _jjLLaJl (Jl_a^a ^_3 4j_>J-« ^Loll _ j jA3k,S/l £"L)_^'^ (jl 48.ja.-k (jx Ldajl 

.^1^)3_>_a (jl£-a^ll r' jl (jjSLi uji t4c.jl i /i^ill jliuij/l _^)Ll ^g3j (J-dLaLball 

_ii*j 4_i jjL-^ iajUl __)laVl (_gi #■ jjJall LjALaLl (JjLaLa^UI ^LiTi'iVl _j\_jHc- 1 (jj 

.tilliakLuj jjjIj] (JaC.Ij l.jSji-k La$3 Ldajl 

4jjjo-a 5V 4-\^.ui—1 (jiu^iil! (JLy.a31 j -i^aJI jjl (j<al!i3l (Jj-oall (jojj 

4WL 31 4j 3 (jjSj (_5 L3I (_£ j_^_LDUl jlluiVI jLLl ^3 5^tiLuj 1-ag il (j£uaj 

iilj—ada (J —3 jl—LI (j4 (Jl % oil (Jj_yaj ^glj 4_=k.L»JI (j jJ (j -4 ) 4 i£l > H 

cj_3j ^g3 LaLoI 4-ljLalLajl3l r-j- -~*1' 4 c-^jui M 4’il La I jj {iS^ j' (*J^4 

I JAL^jI 4JS»l44^5U1 /•- j 1 >»ll 4C.JJ01 3*lm jlA (jl (j4JJ Ssl . jLiaC-VI (j4*4 ^jLLj/l 

1 jAlajI (J__jLa!LaV (_g_a.^'k jw>‘lC- { _gJI (^Jjj (_gjjt ^jUI jlluiVI _jLLj ^^3 

dll jjjT"i Jl 4^al3aJlml ‘(jVI iaLjLa _J4C- ^dljiiL^^liil 4jUuj 

(jl d_jl_ LVI di_3j ^3 4 i-s. ,T,1 ^ ij^ll (Jl -> ^11 j ,1(« -sll 4 ajLm 

4.1%. L 3 ^ajjS ,1g ^ 14 (J-aLt*!! ^>J-aaj La UjI (JiLaiLajUl ^ ^-v-sll juikII 

4K Li ^_lc. a j3 j .all 5_ jjI ill ej_l3l ^ 4/3 (JxIxaII j (Jla>-a 
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o jjj_ oil j _ £]| l_1 I (jl£ 1 31 I 'VI Jj-j £-uiljll (Jj-aill £• ^jJaj 

Sj_fill ( _ 5 _Ij (j£-aJ (Jg3 OlxjVI ^^^-Ijj (_j-x3lj f 1 ‘Q ^jL-iLa -1 »lX 1 

jl^uVi ^^cLj jl^aJ jj-a A*jL Igjl ^^ic. ' ' "? " ^ jLui ^jlij (_gjll Ajjj ■ ^aall 

j_£ll <—lj_ iiSM _JJ La-lic. Liijj j ; h.i-nIIi (_ualaJl ^jSJI i—ljiiVl ^ 

4—j.1*j 13 J a.1 j ■ g h.a j A ^31311 jjj-aAll (jl ^-bJajil (Jj^osll 13 a ^jia^xj 

Ojl_JJC.I (j^-aJ V ^gJ^I jjx^ial] (jl (j-a ^C^l (_gic-j A4C.L^)il 

(jj^ll ,jlS I3J tAjl 13a ^3 Ciii' 1 i A^xSlj 1 3 la a 3>Lill 

. I j jaj^> j_jii (jl > - ia> j ^1311 _jj ■ «aall jli iil*jVl 

Lajj .^£11 e.\jji3 ^ (jlia^II £§lj LllljiajJaj L i .y,~u.u jjllxll (Jt.^-itll 


j.1jj 3 t Ljajl ^-a j^j£ 1I (jjLjS-all ^-lc. j_jjjSLij AaLai ^-J ^A (jl£^oj]l (jl 

(_£-ljj La^» t(jl^a_^II ^3 ^g-aj^ll p m-sll Axxila (jC. Jl j*a (jl ^.a-uli]l 

3j aj J C. ^ lc. I.ia Ja Jlj I 3 a (jl j^jj . lljj£ UnA. Aj! till jll 

4 _11 aVi ,„iV 1 (jl jAjj La£ •(j-«_jll ^a~i**i-a J£ i7n 4_Laj^»£]l ^l.m.>VI 

ajj**a_II j ^gJl -a1%VI l^£j.l I (jl _ijajj Ajx^-aSJI ^Lm>S/' Ajxula J_ja 

• (J^Ua^l (_gic- (jUjajl*JJ V (jj£U Cojl.1 oUax-all 4jll£.n jll 
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^ML^So« ^ I JJyLJb" jA 


JjVl sj*3\ LdIJLftf 


jl—auVi <^C-1 _Jj jj jl ^ It'll tlul [4 j u a *11] 4_lJs ji (ji 1_4J 

(jl _ 3 tjAl jftll, j 4jJc. Jjluu ki£ _^4 (jLajJlj <jlLJI ^k 

• 4 * j» « 4 jj^ AajJu gjbu J] JjV Lajj (jL«j]| J ijliJI <ji klLuiVl 

."(j Ik/ill 4_ukjj' 1 j jlfr (Jlki (jl J/kfll 

[AT ill] 1 "J*.A 

l-li^o (jjj AjILuLo Aiwa 4jl jA eJj^JI l-i$J 1 _a.lgJI 

A . A. I I A \\ . n‘ill *i l * 3 I 4 *f~- 1 1 > ^ . n ‘i a 4 fi 1 1 . ^ ^ j i\ ill 1 4 ii..' il l 

4 l^x^yUml ^jjl jjlill^. 0^ •*■ ^11 (Jj^aall ^3*J 

(_£J _ IIj t4_Jj l_j jjj_ LeJI 4ji,.i ill ljii« ^Jj 4j djJ ^_Jlj tA^pJJ jJslujI 

<—. )_jl _aJj 4 J 3 “'I J.' 4_SUa^alt 4 /ihVi/iIl a£^)^JI (jc. ‘ Lu/£JI L j < 'uaj V ftl 1 laafl-aj 

.4jSjjl£a-a 
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I La ?^jlaj . I l-i^J jaill ^ '»*11 i _ Li£i ‘M jW~~' JlJuI! (Jjuoall ^asj 

4<ll-i,all 4 ohVl^ll 4^^JI (jc. I_LL51I ^jSLaa V — 4jt3j!La jjC. La IL-jj (Jglaall 

Jj_ 2 kj _C. £.ljj ,j_a5j La jA al^lLa L)j >-^ J^P" 

Aj-l*il (_Jj 4jl*jVI AaIj frlxiaS Jals .la.jj V — Ailla^all ^^aialLa]! 

^_1c. jLuI Ajuj)\ ^L ,jj£ •^ a ®® ^ '5 ^ 4 (jj5a fijj-lJ ILa . 4 j, >>a^l t*Uj jj .,0 

4 oC.Ijj ^gfLuaSjSia At. Li up ^jjSj (j' W 11 a i_)jlal]l ■ Jaajj . (JSVl 

•ijolall_aJ A j u« ill !.lia ^_3 ^Jai-oJI dua ^j-a 4 la l jaa * 4_i_^aLiJl 4ji..,~ill jI*jV1 

<( _^jLui LllSj ^ IgLLLoSl (jS-a-JI j- 0 (j^J 


^ jt'V' ^^c-l_Jj UJ_^ jl5 — 4ijjju 0^)53 £jljll (_Jj-<afiJI jjla j 

l_sltLa 1_jlo£ JjjSu L . J a ‘£jl_^ll ;ll 4jl (JaISJLj ^jos^ll ^J® (_gJa*J 

jL—xjY! ^_J^iLj ^J-lLeJI ^gAalsV 1 C’L-iaall JljL-oj (jl uoajj teAa.1 j 4 jl 33 ^Laa j 

LjlaLLtll <jj£j J t. : Ja.i 4jlaJl oLa jLo ^ .SAa.1 j 4jl 3J ^J-aaj Ljajl jA 4-iV 

^4_ojIj joill ^La-ybil 4Lal5.Il £tajl jail ^gic <_£ jaaL 4jjj51l JajJrikll (jaa 

_3 LijL.4.11 i j ±3 l^J 4ljlLall Cjls^lail 4^jLuua jlaJ^l ^^JC-laj (jj5Jl ILa LS^ 

+ A 

(jj_511 ^3 4ojj51l b jL.a. 11 jjoj dAlLiLxJI 1 _sj*j Le-iic- Ia^J .^AolsVl e-laJaall 

j la.jj (jl i_ L- ,~>J tJaJ Jaa-11 (joj 4jJulsVl djLfi^LxJiL 4ijlLall t jlxaVl 
^ _oil 4_iC-ljj]l 4joaJ ^jAUius Igjl ( _ s ic- 4ojj5ll JajlaiJl (joj CjlaLLscll 


_jl^)ll Jj-aiall djla^lxll lilt (JjooaaJl JoC. .laoj^aLi Ia jLua.1 (jS-aJ 

J 51 La5 (,11a jj .4 . ^.1 4 II 4 j','ll 4 j5j"'l Ajq5ll j^talaall (_jjllaj Lg_jl .iaaj 

_ 3 1 — aa. » 11 j a 1 La .jL*jS/1 ( _g£’ljj ^jlL'-° ij-5^ ^ij^ 2 4 ^ j> 5m4j < \.~ i ai 

^gjl_4_p4fill (_g_ia-xjl 1 _Aaii_5 j (_jUa-a]l jjSil 4 "m. >.jjL *s .ao3q^ jlSlc-l 

. 4 n.nil l 4 ^ ^jw ^xiaSl 4 4 
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<UlajuII dSjStJI uu&l AJbuwl jfi 


«j i Jl al^yi sAjlj 4j|ijll g,i jJjj jjllLaJl 

* 

J1 —aa. IAjxj I_iijj Lfefljj jiH #fla*Jl Liu ill oJjjuL 

. hj 11'J J 

[£ » 1 jjaa t Y] juLlLa. 


£jLo SI j Jill I—u^aJI ^]*JI AjIJj t-li jui Jill tlil.la.VI ^Jkl .1=J jl£ 

jut j [ V ] ^ 1 O £ V J i C- ^ 9 . j jSU >) A i iiSI 4-1 ^.LlaJ (J^i3 ^ 1 Llf ~- 

(j^J tAjjb Will <C- j/'-n. adl ^3 a 0,1*111 4_lj£ ja ^jjaai ^g-lC- AjllS (__^uJl 

[ £ ] JLS (JLoC.1 JUj Jais 1 iCa<a gt_u*al lillj S.li.laJI 4jjJill jlaill <£a.j J_JjS 

•[°] L^j^aij 

ojj ill ^ a I.Amla, I jjO <.—'»,! jiLiSla. (jl i£ji *—sjjji (Ji .-vail loA 

jVl 4 joi„h _j Lol ^-vg jo (jjjJalj ja_s£j ^Jlc. (Jjl jlS . juJJjjS, Igl wl Jill 

t^jl_llll grim „mlj ti"i1j i>.^joll SrJ i ^ ^ ^lalullmVI ^ulajill ^Lg/uill 


•Ul 


jl thypothetico-deductive method JaLiluV'l jill ^lJI (*) 


(all ill Jl jiuiVI grg loll j Jal i’iiiiiVI loll ^-o_^jLo ju ^ -c, ^ j l j i ^il * all 

IjadU A jo JuV jajJ l-sUi Ig J-a junj Jill till halLoll jV 4 ^-oLtil jajsl! Jc 

j *1-4.^ al Jj ^_1c. lgli_Jj JUal gjllii jajjill lilt jo jjl Aulal j null oiijiaj 

[(*?■_A*1I] j“ 4a—3 
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A_j^alC’ AS^aJ Ajl L_S^)C. La jAj (LsAjjaj Ujljli.lj 

i3j.1j jl £tg-ill 13A d-iC-l—i -}3 Aj_^Iaj Ac.\y^> ^Jj A_ax<L— a 

(^gjj_SJi ^Uaj]l A Laj$ 1 L-llmSl A^^all j la t a jl Ajjjj dljlS IjLa] 

.(jjjajLui II jj jjaT^I J _ji a jhijij)')! I_)j>>n.a5l I AjjS^al 

£jU j^SSI (jiak S-£jljj A^A. A£_)^1] jiaj-u_jl Aj_^J '— 1 Oj 3*^ 3 J 

aj_ii, ^_Ic- A_m3l Ajilalail £-° Us L Islijl dl^Jal Ig-jV 1 jJaj 

aljj iS^J ^51 L-ijjaJI jl£ (_gl^>SI ILa jl LjjSj j^s .Aj^ijsJI aLia. 11 

^jji^aLkJI A_^^)Ja 1^31 (j—a.all JjVI ^ j ja iSI 

A _j-la_ ,sii^)l ^l_3aj A*j e^utlxa ^^Ls-oJI (JjS XT’ *~ Y \ 

•UJ^' (f* 

, f e c 

j3JI_a. jjJ JjJa_al 3^-“4 j-l&j (jl ^ Ja'nni jUjC-VI ^ ILa jaJ 

A j■ aA' 1 4_£i^)aJ] fljjaj 4_Jsta,3 jl£i .^ju.<a.oll AjjS^).a ^'Joi J_JJ3 ^^3 

jl_Sa'y ^3—4j jl—£ ‘-Llljii-u_51 j^ 3^Uuils (jl e-^oll j£-aj SjjjS 

(_£J SI ajl j a. l_u£ J jJJLl j£L ^S I jl Aijjjtx gj (_>» 

'i£?JiJ^J ^ sal Si ill — jjAuUJ^)ll jj£5l ^g-al SV» jllMj 

ASjxll jJa-ujI Ajjj Y , \ 

1_aS A£^pJl A-boi-la. jjC. _ < >iaj dA^akj ^1 jjc- -53 jJoasijI j£u 

j AoajJI jAlSI a jiij A^a.j l1±ljSc- jjjLVI 3*3 

".s3^)a^a j-a Aj Jj^ djala 3^ " '"A ar jilail" j-a ^jL 31 (-jljSiSI ^3 AI Art 33 


V] J> ft 1 a jJuj Lo Jjl Aikiiliil A-uj^JLoII s" P A*\r -1 

4—*[^ fc ^ / ] 0 t^AjlajC-V HjJa ^*AjJ 

j—^gic c4-L.anLfk.il 4 -Uaai.iII Iglhkj^al ^J1 Ja i-a 3zk Jl 4 jJj3 aIL^/1 4-lajjJLcl11 

. ^^u-oLxll J*-aall ^ Lo 
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f-i'N.n 4 j'U — HS^aJI j-a (jac._$j is^ j ^** • “j>\ ^Sc.1 

^—fej 4jjxii_J 4£j^.j ‘(lP>jV' j£j*) ^Jall 4jllx Jl 
4.KLa ^Jj iLj-il .33 4j^laj ,jl 4 nisi jU..i^l cfijjl .4ii^a.a ^Jl 
Jj-a il\ \ jJl 4_il j£JI 4 A] ejli jj La]l <■ a ■ «gj jl xlal■ aj IgjV 

:[^L>lxJI 


iilj_:*. .33 lg tu9i ^jjJl cLuiS/l <—siiLa_j l£^aJLa ,_£l (jl£ lij 

4^Li_a 4ijjjLi3l ^Lui^l^ tc.LbiS/1 (j^i»J (jl ^Lj 1 _ LsHs 4^)i.l a. ( _ s -ij 4.inml _jj 


yit, l$£_)A-a *u^*j (jl Jaj HS^kJl ^3 _j^uU 


’A _£i_^JI l$J ^_>*4 (_gjli ji-aiai jl 4ijia AjJa 4 . >ii j 4 (JatalL oLa 

4 lip jl L $j3 liijHj (^1 4U-.111 iic. i__aSjl; (j! (JbLa Lias lil 


_!k 4oa_ij c-lali (jj-a 4 jS_j^. j-^-s II ~yHuu — JalviL; La 15 a (jaul (jSJj 

tllliji_Loll 4 —Sja. (jl jJ>_ jj La ^jic. 4alxj j L ■ „ jl (jl£ .4-uJajVL 

(Jijjj (_^Lll l~v>ii^]l (jl ^jjalj^isl (jj^^ia (jC- Ujiml'i (j£au 4Jn^^Lall ft jxlua^l 

t ^)>%ll 4_i33 sljjl c Lij^jl (jli % II 4ila. (^ . La jit dilijALJl 4 j3 


.^•>^11 (_£-!£■ °jj4j (^LJI ^1-ixu_jll (^Ull (_gjk 


t4 £^pjl (Jj—jLimjl <_$\y 4uja 4 <a~>.a.all jJoILa. 4-iialia (_Jj3 

.(jjj-ajjJI 4jjSj<a ^LLaj ^-a (jiajbuj Igjl 4 (Jjj^aiill (j-a 4ujAJ tT |-\ Ti LiC-J 
j).l->>u jl ijflj 4 j 3 (_5L1I L»."^ 4_jlaS (j>a 4 iLi'i'a a jit Lb 


:[^] lil^pLj V <jl 4 —iLjJ 4£^pJI (jc- 


ej—4 4_j-ajla-a] In in (jj£iaj V <j-« 45 ^ Q^ 31 j 

4_jl (-> —frl jj_ ^jj .V j _j 3 ji£! ^^ic- 4^AjliSc.| 4_lm^ 4(jjiijj 40^-aJl 

4 jjL 4lll jLuji II (jl 4(J! Hail |_lj< (^Ic. 4^ jL^-j! jpil AjJa f- l _ s ^ -^.jj V 
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1—jjjjj aAaJj SjjA (jjaxll t—J j(JI jx .all jaiij ( _ s -^ c ’ jjAj (_pajVlj 

i_s —it JaSa j£Jj ‘ jy*x <Jj ^j^ u' ls*-pi W ^ 5 ^ u' j' *f ^ 

. j^VI La^jx (JS £JJJ jV Vlxixlj (LSjSa La£ A-uiij 

J_^jj V Laaj ‘(»j> ill jblJ-»xj ^ L auA^I jAS ^Ic. (Jatsllj Ajl ( a£jli jS] 

^_3 Vj 4 A_iaLu:_ J j_iiSS/1 jJil! I AA £x Alilx Igj^S j>x a LimiV 1 ^-Ixj A3 lx 

o '->j . LaLaj A^itj SJS*B lillj jAjj A33 talj^JI ^3 111 jx vIiAaj La f-j.>» 
a.i.Vi f La„».Vi J jAj iAjlA Ai. t j' Li jjc. jA La -via la] ^ a ■ iUJ 

^_all lillj jC- 4 at'iAj V t _J‘Sjuaj jl tjlLUaVI (_j^C. liljaJij V Igjl Lai jjVlj 

al j gJI ^ jj£j A3j (JsVIj Aii. (JaVl ^Laia.Vl tilii I ajn t j ji.1 A_x_uia IgJ 

*1 jja^l jl a j$3 Lai j lAusy ^Im^VI (J£ jx ^tjJalj (J£axj Ax. jui JaSI 

A_jl jja. ^3 tA-xlvijx.il j Aja-jjix]! AxixtaxJl ILg-1 I jlix^l jjSLHj J£VI 

jl ,jJtVI (ja *J ^ 9 AxJajVI ^Lx^.Vl tiilj til jiJU V A^ULa j jiJ a jx 

jl_».lj i«.L_ixS/l lilt ^ix lal ^jualij jia. ~ >1 e(_s^x jl aJ-j.miIA- ljg Ml 

. jxtv j—x ( 3 LI-laLf I (_g—1C- £- j»xVl jA (_ja_jS/l jlj jA jla ^jImuII ( ->g jlc. 

^illju 4 j-UmoS l!j3j ^3 e juS a jjAj I g xl}9 i _ iimj jill ilASjv'Il 

A_Sji. 1 $ja 3 jl (jxaj^/l Aj^Lai jSj jail aLaiVI t£llj 

_ij jl ^ aaj. Vj (_ 3 jai]l alajl ^ ilaSjajj AjI^-mi IajI jji jJ Ajlj tl^J 

lg.a5>ja-j IxjIa Ia jjUTini dul£ (jajV 1 jV 4a-!_^-]l (_gi Aj jl jl^. 

iilj_ sjj I_aiLi. CLiSji A3 Ig-jlSj jaLxak.VI ^iaa jAjj I-^Jj ijjaxJI elaJjl ^3 

. i—i jiJI alskjl ^ 

j—x a1x % fn L-jaai alj^Jl jl-j Jjji]l ,-.g-ilc- jjl£ ILI La aJIa. ^3 

jA_p A3 lillL £«a3 tAc. jMil! jIaLb (jjiijjj slajVI jxlj ^ jAajVl (*-« LiJj2»- 

^ _iaju jl_£ ILj 1 al ,lkx La^xSj^ (_Ja3 jx ajjliJlx Aa3 Sijla-xll ^Im-sS/l 
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tajjl_ 2 U ^44 4j| ' -"fl j 244 ^jls cel^JI <lLi. ^3 La£ IfrLaa. 

£_ iJa(jjilj 2ic Lajlj (JjaJjai -I ...-^VI liilj 1 xA.lv 1 jf J 

Vj ijSLJJI f '„ >71 ^_i v j_4XJ jl lil^pJ: 22k j4 jjlj t^g-UnlH 

(jl j _J La£ ill^au ^IjjoiVl o2A JS ^_jjJa_j4 lillj 2x4 ‘ _9_jjujj .kljlij^Lall 

. (_pajS/l (j-e Ikjlj (jjllajH ^^ic (j^Lj ^1 l$4Cjjj jl \llaj jj-a jl£ 

jaLll_2k. 4)-iml ^4 o2aJ j 4 •v «v ^ AiUl ^a-aJI ^j^-aj 

(_£2 11 j.'j £Ilj ^ *ll».'ll — ^jiuLUjll ( _ g xUri jj (^iau-all ^k 

JaliuiJ ^Jl _jLnC.^\ j4X4 jhnl .[1Y“^ t©] ^IVY ^»lc ^k 

t4 jaIUiII ^)lV'H 4 g -N- j ^3 La£ V (_jajS/l dulS I jj .£• ^)4ll ^gic-l (j-a 

iAlj nY (j^ajS/1 (jl (jVl (_>aj_4£4] .^^Jl o2cli Juc. i_9j-ui ja-aJl jli 

lIi _3 jll t-\ _jjl (_pajVl <il__)^44jjj .^4_uljj2ll IgjSja. Ja93 jLjC j/l ^ Li-Ul^ 

o2._C.li 2_ic j.-v'k 11 £94 jjl j £^ 4 ]! c _ s -1c. 1 j^a Ja3Lall ^»4»J1 AljLk £94 (_£2ll 

^Jiliijl ^Ua.vll jAj^a 299 J4jlj]! I.2A |2 jI I 24 OL 1 jj 12^.1 (jl Lo4j .^ 

. I'J-iLa. jjlS ^aAjoJI ^Uaj jjl sj^J 

12_ 2 k 4_xjLa Cj2j ^gjllj t(j«<u'ill 4jJ)£__}ka ^Uiil 4j2ajlxkall g-s^ll ,jl 

• kil^p^a A^laa ^k kil^-kla (JS (jL jk.a j\ (_jlj t _ ? lc t - . l . V’im l *2x1 

tlj_ 242 . J_aaJ £ J—J Jj_j3 lijlj iil^>ajj (_pajVl (jl lUajjal La lil (Jxilljj 

2jC ^^> 4 !! ^-o A£^jaJI j>C i_S3jjj i_Sjjji 2k 11 (jl jli >.ii^ 1 AjJJ gtVnt»i) 

_1c ljjj__a ^ >j jj ^ll)2jlj iil_ i p^al! — lij2jl j)x 1 ^j 9 _j^) 2 kjj ,^111 4. 1-1->11 1 

I 2 Q 1 .(jisj/l ol AjVI (_ji AS^aJI (jc 1 _iSj44 1 _SjjJ J 41-1 *w Ill tdlj 2xj ^) 2 k -1 11 

4^A j> 11 J4^JjJI I 2 A j244 .^^ 4 !! (j<a 4 \j* ^ 4iLkjua 2X4 (jl©- J)^ > uj t_Uualll 

i—liu)_4 j/Lal^.1 JlSVI jA jj.-'i"'!' I 2 A (j_J^4 La4^jj (_ja^2ll (J^U ^)4C 

^jjjikjLiuj_ 4 _II 4_4_^£_j4i jallaj L_il ua ^_^ £ ■ ^4llill ^tUalll o2Lijai 




U 
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1^3 QM j A tfa] gAAj T, T 

^ ° £ T-^ £ VT) !_ytJ ^JalV 3*/' ^x«ajl JxilC. (J^UI jj3' ^k 

3j—a. JJ-i—'j 3—g-^J ‘ j_£3' j£jx 4 jj\j j£j fJ (_>ia jVt o' J 3 "' 0J- 4 
Lhlj—£I! tjljjJ cjc." ^ijL ujV' AiSjx . (jn«i 4iSI 3_9^ LiJajl ^JJ-x 

O-ajS?' (ji (j-aj_iii jl 3^ u (3® (j^ 4jl 4 y “•.' £AJ i"A jjLojuJ! 

Ajli t^Jlj]l (j-A'lSVI jjx ^ ■ <ajj lx£ tiillj ^C-^j . qxxjxSI 3 9^- jj4j <3^^ L5^ 
:[°^ o 3 ‘^] (>ajVl ja. ■liJa Qxjx33aj 


jj .£31 jl -£ 131 I ^ 3j •>■ t_t3^Sl A*x3a3l Aix3La] l£! jii 'a c ’-^ j£3 

jj J A£j„ntxx 3ki j,V' (j' jx lli£ljj lil i iixn Lie. Jlj tUjlgjV jl I3j.la-a 

(j—3 <4133 jx J^' 3“ j' yr*-^! '^j -l£JJ^ ^3^ yi l^3aS 

£._uaj j- -» _i tLgJ£ '• £x 3UH 4 »j 'U i ^c-3jj ( _ £ 3I A^o 2 ^' Aixa Lg -^ix 

A—ijaLX ^llia-ux—j jl <_ Sq — ■ i V (_gJ_Si jj£ll — LS^ 3 -^ aJ3. ^ a!£ j_j£JI 

(j_£lj tc.lxjxll ^xlij Ajxj>jJI Soj 3II o_j^ia jlj t_ijixj V 131x3j ?c>JljJl , v 

IS —* c3—3i' 3'—a Ix-lic- 3LJI _ 9 * LaS JjxVIj Vo^ajVl J] (^xijj £-51 3 II 

eJl_»\ia jX_3llj (_3 a 3^^ i33o ; aJJj tfrl nxll jx __p±-p jpj" "3^0^ g^L^VI 


glj ,3il 3S jJUj t^jbk 3,9* Ajjixu jila* 3jUC- 4-Sjia>. ."Lie. 

‘f—W O 3 '—=^' eff* ^^WilSj ^jsLxxU ^jliJI 

£. g»x ^—1S1 f.ij.^yi £..jx>j ^a j»^ji i^isi (jx ^joiSxJi (^ 3 ^ 

o' cH 3 j'^^ ^o 3- ,_ji t'o^j (jl 3^1 jx iill3J . jjfLx aSU. 

l_-A jjc.j L—i^jxSI (je 3j^j '^S- 6 ^ .o^plj U_?^^ U^? ^Laic-VI 

Aj! 3^“V SaSm"l ^gjSI jl p.l_j^JI AjsUaJI pliuiV' jx 

6 ^—SJ jl_^ j-i 'j 3 IxA Igjtx (ji^llxll ^jlxSI q. x\»II j ^a^Sfl 3ala i.-l.ajl 

A__l tliiiVI jx IjI j q \ _j^JI jx 1 n (_^l I.<jjl j£lj tAijoSal' 
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£* Uollk-a jjSj ‘^3$^ jV £* 4 -^- 3 

cl 3$!! A£ ja. jl i.juaj 3! tj^jSfl AjijJa (_>oij £ijj t^LuUlj Sj ^' 

jl jjJj ^1 <J*-»'_£!' 'h^ U 3 ^ W* 

^_a liljUii jl i_j2u fLia>V' JS jl jjjLu'il ^ 

4_Jjjla Jja_il ^ c*13j j£3 jj tflxll ^tJjlj US j^i USj -L^j^' ^J*- 
JjS V ilul£ a£j=J 1 jc J aj^j jl aLLJ Ijks .U a^ ^ Jjil 
a .-- jU-ai ~ r U I l-i -A Sj t j«c (j^oUl jjill ^a JjjUI cjaI^I ^ 

1 y r -v. di_ijl! cdli ^ i^ka. J AjJij Jb jSjp ^13 * u^jVl a£j=^ 

jl ^ j i ii. .il l IjiA .^f j*\ >/a {_JSjjLj 1 glai lx-a j^> A: V jl£ * U**j A^JLua 

> i Lia 1'<*/> gjjL^al (JJ31U3J3S jlSal AI1J31 Jjuulll Ajj^j* (>l-i=j *1^) 
A Ja jUJll (jjj—iuiLj 3 a£ jail jk*ni jl AjJ j j-o (J^l jJjll»> (j^- 1 

•C>jVl 

S j£a LiajJa ^aS 0^3^j.jS J 0^11 1 iA j- jijiij Ji> 
jl AJaLjii) Aj_j-s AjI jglol 41 -saij A-ulxa as I j 3 jla tiiHi £^3 • ii J.'" 1 ’^ 

1 a.1 a If* iljaji jJ-al^ slifoll jl 3AJJ ^ i Ji^i 

t jjX_J Igjl lil 3-ifi CjljLu-il jl3 t(<ilj=>JJ (jjjU A^iijoil ji^l ^ 

<■ c ? , 

^ J' QF* C5^ 

4iijaJ! jP jkwjl Ajjjl JjltlU 1 ,T 

fj j^3 ‘ (J-ajSn jai AjJajlxJI 0=^aJI jl ^3^3? 3^W- 

.1_Sjail jl-.-jl j_glc. uJ^iLji! ^3 t j-iAoill AjjSj-a ^Uail Aj^ajl*-a]l 

j_c. 4 _S3J*-* ( 531 —S 3 k £-4 jlaSlni Igjl 4^-33 ASAJ C-lfuil 1^1 
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e ' e 

—^J U 1 ihi—^ ‘Vjl . jAiL-ailc jiiajjlaj tiilij ^15 .tliSjll <i!li A^jadl 

tS 

^—3 Cilijj—Lai! til jjAj t^_al_^J1 ^ — UJaLk jl£ djlijiLall a£j^J jU,., j1 
.4—j 3 (_JSlu ^ill Jajoijjt jajIj t IgjAj ij^_aJ '* . o*< ataJj ja a 1 jgdl 

A—it ^LuLA ^jj aJEuaa AJjjiaj dlL-ajj AjJjivA <«_!jLaul tlALdau ^»iS tlljlj 
. ( a-Hi tilja-a ^J1 filial v l^jji tA^J-uiall l^jSja. c _lc ^LcaVl daSl^j ^^£1 

g-aoJl j! jjLIL-a tli $ ‘A__£jaJl aijiadi AjJjli ai& jaLal ylfij 
jj—aj Jj—jfil Jjjjlal! 1 A4> i£-aj tAaJL<a iaj ^3 jiajVI Aiijad Aj-bjU^ajl 

.A im A > ‘nl i AcjAa> all ^2 jaajaI! Aj j£ja 

<_£—2 .SJjl^JI A.^jVd l ai& Jja jlldla. Jjia, t Cj.N Q$\ jj uc-J 
— jl.iaj i. i ^SliJ ^Akd l — ^jjUaUjll jj£dl ^aliaij (jLuaJI 

jjbja.! — uij Salviati ^Uall — « <»Aj jja. ^ tja jAjlki ^Uai jc Simplicio 

.o^jJa 1 >-n^ Sagredo 

4—.pale a jial—1 a i—s£j ji t-jL£ jc YUa jjldLa. ^ ’ U -J tY J 

^Liill —uj JY—a. ja tilli (J*Aj .AjaaijIjlaI AjaujjjI! 0a_sJI j£i jjjla jC- 

:[^1 ^ c 5 ] 

jasUJI jA 4 j ^ iuMO Lla -jYiaYt Uln ,_£ j£l 

^-Ja-U! J] J ^siluiA daa. ^ i=u$5j l(ULl JA £-tiaj jA J^iY daiimJ 

e e * 

* ^ AAJiC j*a 1 jY 1 jl Cj^^-Al (.Jjls jjC 1 -iaj . 1 

> 

j —« Jalui — J j— ajaJl til jj ^ Jill jl£l tAjAjJI ajjA! ( xi^aj Igj jlj 

JA dllla ^-Ixi Jiul A tjlaijVl aJ=lui1jj Vj-aa-a jjAj ,jA!j 4 o!)lc.i 

tAda al—tJ ^—S j—a*=Jl 43jil*A__) iJjll (jjAl! eUll ^ jilaal 

•^J—d! Sic IS Ja A31uia 11 tillj ilc jia jVb ( Aaj jj jl jajsJi ^gjc j 

—led ja jaAjll jA ajS JalLj] ‘uS^pd Ajjaiij o jaCJ jAlAl liA 
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—ui (j-a Lu j3 jj£L jll Ig-aUaJjl jl£-a 4 li-^LLa £-a ijjSLui l_!jIS] jL-a 

; * 

L—ljliJI jj£j La^jt ^jl£-a]l (juij j-a ej£ll (jaij i‘~'Lo..'l La Ijj j£l i(_$J )\■ ■all 

_Ull tfllj (jjLuL (j j 1^-J1 ^iui jx AiLuta -lie. »lajjj (_tjuu t^jli * IS^alLa 

(jau_]j tJajAmll ^gj (j-alu-ajli »j$ 4J3j«"iuil (_£j]l tliSjll a-Lul i-Jjlill Igj L>4 

1_gJJja. _1 C. t*3j jj La-lic. aj£ll 4j»nLll 4^jaJl jl jjC. ja.1 ‘ ■ Ua- (_$V 

. < _pajVl j-a ftiajl ^gi ( -.j?i»a-a Jaa. ^gi jj£j 

A _Luajl*-all g_ aaII t*US jl jjjj ^g£l jLLJlaJ l-lx-e jVi £• juuJI ?LJA-al 

j a A .>ij j*-all 4 jJJla. ^ ^ Sj3 jli (_£ jiui La£ . 4 » L»1 a 1 —^ 0-° jV' j=J 

j_ a uljl_j*a.ja jjj Igjl Aijia. c- j^-i ^gj AWTa t j.l;ja.luij ^gjLiilLui JjS 

(jkajl ^g ]& jrjJI 4jjaj c.1 jal j)£usj V 4jl iLua.j .^gilalall (Jjlajll j i_jjLaj]l 

(j)—3 4 jjjaki-a jjja_nj Lt' i „ i" i 'iK Ijj La jl n-N-V liljaju V j jal j cJjaS 

£ £ j-a i°] JJ 1 ■'jL'j- 1 4 jo. .,11 4_ijaj ^glt j£jj ^jLilL-i 

£ti _UI J jC- j a_aJl LiL II j 4j£L-u 4 na, ..11 i aiu Lc.lic. 4jl JjSj lLuI j jl 

a(__ jjoSj»J 1 ^glc- 4 ^»j 44_La 4iLuus Aic. .laa»aJ AS jfklLa 4jjiuJI jjjSj LoAjC.j 4(jjL-all 

J 3j t<iSl _ui >— aiU A 'ijL.ill jl ^glc- jL-a]l £ri—i -iJC. j>%ll JajLui j>-a J Vi»uj 

4_iaJ 4,n°nill .glc- 4 i 't 1 '-\j La j! LaJj .L*]jaJJ 4 US mil jl IjJJU 4Jajiui ( ja glTimj 

^rlTnn_J 4£ j_Jl ^° ui Jjc- ^_)2uaJI lajiui (jja3 ^\c- iNl-vj (jl (.JLJL 

~~ ^gA tJlj (Ja i^gjJajiVI (Lll*JI djlii Sjj^)u<a31j <i^j-oll 

:[^ £ £ (j-a 4°] ^gjLiiSlui (Jj-aljj j^uuLuuuu 

Cjjl£ LaJliC- (J jl >-all ^glc-1 jya La.. i -ill j-.a.H ^5j 1 jl I jVl 

4Juiui_II ^g_lc- A^3 £3j (^jll JajjJalL ^jLSuall (jnii ^gi 4£.juua _jsJj Ajjiuill 

4 ui- _ JL Ja jAui II I AA (j-a 6, j an Li jl j^^J (j jll La (4j£Lu L_ajj iL-uU LaJuC. 

?dj£jaL ^1 4L£Lui diifi j Ji3 4 ijc . .ill i'i'iK 1 jj La jlaLl 
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JLHI* Jl>, .\pLLVI J*- ^ ^ ajU.) 

f—1 ."oA_& A-LajuJI Aj^aj" el^a! (j-« A] (3iui AS jjjuuLaUji jl£ IaI Uft 

a$jI _J I j^)__al jjjjJP jyljjmall (jAj^aj Ajl j_gic- ja-al A_i£]j A ■ uilj tillA (_J*^J 

j_& 1_ajj _11 ^jLiilLo: ^Jaxj A_L»Ii]l oAA Aic. ."AjLiaj jU^V 

_It I j)_a L»a >aJ ja *»■ »l lailml' Aj^^lll (_£^a.l jjLJl ^ <jlj J^l 

:[> i<=>—^ £t (J*a (_>a t®] A^jaia ■4-jji > nl ^)Lua 


u_lj_j£_a j_A La jju£c~ LaLoj ^Jau Aj^)aul! (j! LLtS Wj (j<al 


tA.iiii.ii _II (jj_a ^glc. (jl£-al! <_>aSj ^gk LajlA (jl (jaili-u Lg_bl s^ g -aj 

A_ JUJI aA_A . IaAjjj A£.^)u (_$Li A£^a."ba jl AASjla Aiaiaull iJLulS p.l_$u 

Vj tAjjjjui _ l! (jj _a ^-Ic. JlaJ! jA Lafi (jAajS/l £_a l _ 'j■ .'11 /jjiij lAiai. I > -ij 

jl —II j=»-aJI t>“ O^jVl J jjc- *<.JV-iLaVI (j£xj 


• £tiuu AjC. LlA^aC. LajlA .J-iLh-1 


I_gjc ^jLuixui A-njV'II Jjlui ii]_y£-uJI j a") i in LaijJ 

jjjA ^-3j^-vII ^VuiuVI tdljA] (_gJ! A»a jl LLtS ^UalLui t>A.1g j s4_i*il j Aj^jaj 

:[l £ 0 (j^a t®] L_JjlaJi A7w.La.il 

A_iV LoEla «JLa. la.J i_i jjui _^£Li}l (jl (jx A^Lia Li! sAj^jaj (jjA 

j)l (j£-aj V Ail ^lxj L-iaj! uLul silil ( Luial AS j ‘4 QjjLiII sA^j Ji iA.a.j jjl L_ia_i 

_ku dlil jl — lAA ^ixj V lililj til^AUaJ jl£ La^a tA oLiA ^ AjjjJaj ‘^ j 

_lil A^.ja1 (jaUll (_j^)Ialll lAaw ^^5^4 Lil i^Ua ^-aj .^*IfHaiVI illlL 

.liL-oij (jc- Laij Ia^J C_Sjj*j »a 
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aIjLoII lIiU j)*i mi all jaULa. Y, V 


(_3 _Ltai ^_ill ajj£ Ja_II Sa^^aall ^plailLui Jac. jjJj (jlS La 

t[l 1^ (_^<a a 5 ] (I — Y , ^ (J^ ■ '!! ^iajl^ A LLall LjlajtluLall-1 

AaL-aa a.iLa j^ya Ic^n^iai el^ollS (jaLal LjJjuix La-lajoi <4?-^ (j| ;j^ijjal 
4alc- duLjJaj i La jl.\La_; 4alc- Jj-aj Lajlj t^S/l (_jjlja V 4jlj . 3V ^sllS 
a^Sil til^Lai Jjl^>Ti l_ia£ .^i j_yA\£> ^JaSJj AjIl-3 alLa £ya LaLaa aj£ 

La .lie. 

A Sljjxll ^ o jUll jj ai >n'l tA^Jal^ll 4_jl_aVl ^ Lurj 

jLui_all ^3 t^Jaaall (Jaai 3 I.H 0 I __)3aJ t^auaus ^yc. 

^_le-V til^yua (jl ^^Ic- Cj__)a=kl La I jj a^>£il lYi.Wjta LaC- ^lailLjj (JLluj 

1 _ aa V .^i— 1 — J^lll) 1 jlf- a^y^a AjtSlj e_j3 A liml^j JjLa ^Jaaa ^Ic. 

'.[1 11 f_ya t5] Laajl (JIjjjuJI 13& ^Ic. AjlaVI i _g^ 4j_j*j-a ^1 j-Lmalxaaj-u 

ajhial i A jtaalall 4_&ll_i_a lg-ij£l t^yatajj lLliIj {J-Ixai A^^pJl ^ L» y i-_i_yui 

J-a j A - ->-'ll j (J—sl jl ^ySI ^i-ll liij j iaaSa jl (J^iaa 33 Aaloj 

•j£' J 
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4—j<3Vlo]l 6J_la~JI til iii'j 4 jjJA j.la_L<JI jj 4-i.aSLLa .!*_> 

: [ \ £ V jj^ 4 © ] S_J\s3l 

£—i4aj Lo I jl 4£^aJ3 (Jjlall ; ->>ii-^]l ,_£.j]l Lo jVI 

.jjLaiV jl ^jic-V (jj^J ^iajj ^jic. 

:[^ i V ( _^ a i°] VLla Jji iuLaJj-0 jAjj 

Vli 4(jLu:V jl.Iajl .I^jj V . ( _ 5 lAaJ ^gi 4JaaJ jj£jj]| t> <_^ ©J V liA 

VL-3 t^gJcV jlAajl -l^_jj V J S4£j^ll ^gJtJfL -iljuLluil lilliA jjSL jl jS-o.) 

4_<J_ ja]I jyj 0 VL -0 V iiILi/k jj^j-m I©) 4 ajIS-o j5Lo-i 

. I jSLo-u iJiaJ jl JLaJI AjuAsj c. 1-s.j 4jl jAjj iilljjj . IgjojlLoj 

:[^ £V j_^a 4 ©] jajjLiJI J1>JI ^UilLuj jLou jVI 
?oLaIil ,jl SjS 4^j-o Lo Ijl cjAa^joi IjLo j£]J 

4 jJal—.-1J.1I jl jLjlll] L-IU.M /jl jjj jl V" jl LoJ 

jl ajlLo ^llvunl ^gjl Ia'i-v (Jj-aJjuiS 4” Ji-V J JoV jl-Ixjl JtxjJ Vj 

£-1 SjjI jjJ _II ©I© J-al jljAJ J _jJl £j" liljajll 1 —Sjjui 

:[^ £ V (j^a 4©] ^gjljilLoi <115 Lo li&Lo 4 la % j ^1'iT'imVl IjA ".Jb_yjA jl 

(J^IaILi j^jSLuui <uk 4 I I jls 4 jj.i?4.a _^je. f.L-iaaJI lj& jl£ _j3 Ijj 

?4_ajI J jl V jjJj 

:[> t A 4©] 4l^a. ^gjUilLu i_I-o5L 

V j 4tl3j aJJ V j A (_)& i jjL^all ^glc.1 ja.a.11 ©i.■ aj]\J jVlj 

?l ib (Jj S^IaI all tj_jla 45^ I '■* i_J^ 4-iA4-il 4 jjLJI 41-ai.iil jj 

A 

j_^J! j_ j 3 _ill 4__Lli jjc. l^j is.jJ VI Jtilljj 

?4 jjjjuJI 4c.^u (_>oiAj i." IumI sifc (Jaj ?4j=kjliJI 
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4—loj i"i —*j IaI—« Jlj -a Iaa" jjla jjjjuIliUjj L_iJxj (jl A*J 

* [ ^ £ A [_ya i © ] ^JJJLui 

J_£ lIi _2jC. AS tiLxiia tlliS IaI iiiLxili 4JIJI 4_i_njjl jajjjlj JjAoSj 

. ^LSII ALllx Aiix 

:[^ 1A i<5] CjlxAix]l 4 xC. JjxJ La 

j ^ j lr, ajjx 4 £_jo_! til^jaJxJl 4^>o_ail (jl 4jlgx]l 4 a. jlj]|j JWaij 

(. o ' L>al l A jl(i ' J Jj tlga Lijm 4_i£Jj 4 ijq.nll (iljj J iCajIj jjc. 

. 4^^a LLj 4 ne, liI I i" iILi LaAaE. aAlC. £Al (_£a!I (jlSxll AaC. 

4 -v ^ J_ Sjj t4_jiljl 4 a v. ill (J_ja3 JoS^j (Jl J V 4_jla iiillj £xj 

:[^ 0 * - ^ i ^ <_k> ‘°] dllijAAxil 4^^aJ Jam J (Jc. ^ Jj baLAox 

f. I jj- -^-1 1 j ^ c U ..n jl 4 Ll , .li jj i 4 I -rt-s. ^ '. i t,_SjAAxll (jl ^L i i^ljl .Vq iC.1 

£._ xu ,_£j-ma]l Jc.1 Jo JaiLx ^jJI ^»all lillj jlS I jj lilll! .4_lloJI aAA (J 

®J—aJ' c5—l' (_«—'j lJ] J >4 J J44^' l4iJJI 4£ja 

aJ)l_C- ,^_£aIa 4_jlj 4 4 mSmiII 4£^>a ^Jj ^ JjJI (jl (JsJ^ ‘ajjxll 

4_i i_ sA«l!I Jj ^tioj ^ JaJjuJlj Tr.Aj.iU (_£aJI (j<r»A.1ill (jji 4 l£11a Jc. 

4_Sjjj a A_J Jam n (jl Jals 4x1c. jjlj t AXi. IJ ^IaoIluiIj 4x 3A J 4jUaC-j jl 

aj J Jja jjC. (iljjui «_ijlSll A^Ljx. £-iL jjl ^'Nall (jfLaj ^aI .JoSjoJ 

Jl_ LILjj tfr I j J jjx aAc-Loix (_^l Jj Ja (jc. jl t4iils 4 Li ■ ul jj 4_ilc- a Jjx 

L_kiiJI J Jj4j-“ 4jli 

L_Jjl_ill 4_jl j_A j ~~ ^xialj _jA lx Ajjj ^ouJLaxJ-x Jtal 

'n. *ll I I t ig ■ li i a kl l laj d i4J JxLaJI l'T.W Aj 4Jaml^j ja •**-11 a Jjx 

_A jaui xIjxxjjiI _j J.VI ^-IsaII jl ‘" ,4 £^)ojx 1I 4 je. ..II aljil (_>xij 
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£_a !j_ji.1 (J_—al*JJ jl ^jUsJL—ui jl£ t^lij^all AajJoS 

tiij -> J Ld ojjiiit"i — 4£jaJ! jC. j Li ■ „ jl 4 _)jj ^gk (_}j_<ali]l 4_i£]j t< °» 1 ^»V' 

•[^ 0 * cr= ‘°] ^lij^JI 

1 a |j] 3 tajpjjx ej3 Jjaj ^C- <^ c ' Ll^ J tiLaaljpC-l jl jl 

J *J Cjl2jJ__La}l 4jlj^] 4 jjI jaluiVI ^k IjjJl *■ -1* 1 j V -Luajll jl till dljjj 


J—Sljj 


aji ^xxu (_J& tlgijll jC. IfrlL-aijl 

?Ia jaxJj jaj A^-a^jx (_£jiJ 4 a ~\ a ^gjj 4_laLxlJ 


:[V 


O' 3 


>] iS^Ji 


a I i .1 < I \ A 1 i u 


xii IjSx ^ jl V tJamjll jJxC. 4jl jl 1 "Laj |jj 

• AjaStill ajill JjS jx ajMjxll 4jaxal^JI JJE- 


jJa_ ui jl jjjxSij ^Ic. 4xe Aj (_}j 2 t jAiiialxaJjj jx ^jLalLui *... allij 

^g 3 Ja—ujjll jjL' (j—X. jlatu Jl Ajjj £ jxxajj jlxJ jl 1 iJLllijJlLall A^jaJ 

j[^ 0 \ f^ya i°] aLcSj La I jAj t[^ 0 • jaa l°] 'L—ij-lLa <£j3>. ^Jc- elia^l 

!__a jlj _ AaJ A _cljj liljau i4j.lij 4\x-k .153 jyvII ^jilj jx jl£i LI 

elj gJI lxi> j| j .L]j ja»aJI JaiS jjai] tiljaxj 5 La ajibj 4Xjjxll 

tilj ^ju _II el j$J! ^k Axuij tiill jx <£jj JjaxJ t j> vII iaj i laj^v xll 

jl_3 t e I j 3 , II ^iljaJL jL I jl 4_iV ,4jxak. I^Sa j a j3 Alxul jj (JxJllL 

.Ajx. 33 .lie. ^xljll JU 

:[^ °1 lh= ‘°] ® LLLSUlI) 4 g. 1 1 1 ^ iftU a II *>AfL 

tel j^JI ILa (jLy («xsij j! (.tliji'il 7 r .atin 1 1 n-\ \ A^liuJI jx jj^J tj* J 
(JLij i.i ; |_iA j iajl ^A t jt -v 11 Aj ja alj <x^LaJI til ml jjk liljjll dijl j 
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i^L—lJI ^ _lc.1 A^_Lj* aJjLL (Je. !ilj £3.1* ALLS jl __ya£ J&- 

fij_& dul£ lij Jji Vaj a_sI jVI aL*j Ja . JJs Jjs lLuI Aiidl Lai ILL 

?£LJI L_s_jjji3 4,jLs]l jl (jjia]l (j-a ijSkll 

£jjg 1 *j a cd■* j (jl (jjl A_S1j Jl jjai__]l ^ _1c jauuLxaui i- j-N-j 

:[\*\ ^ *©] 

^j_*ul blli pjj lij iIajxj LL^'." l1uI£ ^LJI (jl (j* LeLaj i£ll* LI 

Jl_Laj J taaJj (^j]l i—l-t mil (_gi life i_$_y lijV .bjj l «Al SlLall Cjjld LaK 

^j]l ^LJI 5^. jtL AjjLui* A£.jjoj 

^gjil ilaj 1_Lj Jl j_ui (^_1c. Ij_]| jj t iuL* jxu (j* ^jLilLui i— iILj 

:[\c>\ ^ t o] 

* * t t 

AL_a_i. tVjl l_^a* cs^J^ J Llc-lji ^IlLLub cdjlc. (jld lij (j£] 

?l*j|j ^Jjuil <A J^U‘,11 La^jl tiilli 1*J (jLall (j* 

l_)__jjd A_S3_j* t j»i>! ,j A _jl ^_]j Jjtii_jb*jni (jLlJ V (5_ji.l 'ajyn 




U-a 


>] 


.(^*13 lie. Laa (jLLI Ltnij ‘ jj J Aa. (_Jj blli ^n>*dl (jgjtjm 


AjJaJisI LaC. £-lsi]| a.>ti (_J (_jlc- Jj—■’'...*11 (j* JjbsILui J»~^j (jVI 

: |J (_>a lO] CjlsjiLall a£,^^J Litti (j_jSJ JL-mJ 

1 ^) yxt j & Lllj idjpj (jl laj (JiLall e^till id^tj La (jl£ lij (I 1mA. 

llj *11 £31 j <■* lj-."'*ll J^JI (jlS lijj (LiS iilc-l_ji A L..'l ji td^jatlLall «.l_j^JI 
(j* ^-^)t4ilj IjuI (jLa]l Aijis L-jAiju V liLais (ALsJI (j* Jidl a]J g mj A.tji-yll 
.. _jy II (J Ljo-s. * c.^aj iIILa iLLJL -»■ II alls 
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jau i illl _J 4_j] — jjLIIaJ 4jlj! jll ^ II jj£I ja 3 .}aI j a3& 

_jJ_ jj . 4 . u a« jajiSjII lillj ’'l lIiII jjAall (J\jlu| 4 jc- jJalujIj (_ya\ ^II 

4 £ •> j ( j_a Lilli jJlLall 4jj_uail ^ujIaJSI j_j.}]Ij L_Sjic.l jjLIIa jl .^jall ja 

4_*lSa jla l>i jl jj ■ uSili 4_i_<a jbtall 4 -l. l. -l j_j£j (jl (JaI jaj • j' J L* *' 

a3_& lg_a.l_3 a 11 *'«■* 4 ll la .la Alls a4j.}C. Iaaa laC-l t jlfLy 1 jjLl 

:['l or (J^a lO] _J.1 !JaLu 6 Jail 

(j—a (jual—II j ‘I *1 (jl Jjl jli. . j' 4jjj (_£jaI 4jali i^IliA j£l] 

1 aA.wI ((jjj_ j33I (JliAj 4jaj-alj' jla^au jllal 131 ,L_ll_jAJ ^ic. ~ j^"'j (jl jJanljaaui 

(JjLJl—j ^-lu_ II ^jlaj t^gi* - aj — (■ - lia. j 4 a._ ja jaVI J ajtjatall 4iujlallj 

?.1xjI i_ i&3j La^.jl i_ijC.1 (jl Jjlj — 4 aIajI (__)jiaj ^gi 4A>Ua]j ji_jll ^glc. 

4 ji-vll lIiLa alull 4 ^ -J liLlj lr, jj ■ -.jl jj. .■ j_jfLi (_£ jaI a ja 

4 j-a_jj]l 4 J JAllI ^j_a L_Aul -'ll 1 11.[ ~i-l (j aj j 4 £ja11 jJaujI i_ia3a jyj 

:[^or ^ ,0] 


J_aIj ^gJA l_ia3j (jl 4jl (jlal j£I_j & Lila (ja (jlLj I ag ■« I3 jI jl 

• j/jl 4 ua .,1 (jlial (_£3II lg * 1 **“.' ( 54 H Ail ‘nail! (j-a jjjLaC. ^Ic 
I [ ^ ® T* j^a t o] t'il. >»al Vill i^Uj ja .ia. 1 j jjc, j^1 _j.ijja.Lu <—aLL 
ajl—jV 4_kajjil! 13_& ^ nLaj 4jli t4jjSjc.l La JaA-<a]\j _j4 dll3 jV 

jl ^g I jl £ 13] (4jjaj ^gi La£ 4 jV .ajliJI jjJJj jlauijl 4jjia jjj (Jljjui 

(_g 3 LoAJ a.1 ‘AjjS l- i(p lIuIS LliC- SJjUall lillj ^ylc. (jua^LU ^Lu-bl 

Ijjaj jjaS?I (Jxaj ^Ljll (jli i lg-T-a (jiajLLa bIajI ^i jaVIj 4 ^!_>II aLLl 

_a l3jAtv,j jl l_iaj a(^-Lu]l (jolj jl jVi ^iliall (j-a .jaVI AcjmJ 

(jllaj (^311 mil jSf ilAjAu^a jLiiujI l_J&3^ 13] l ju_jill ja jjS^lLyi 
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jj_jll ALiml_yj tl_jgJI (jx oji& Aea£ jJjS (jx A3 t..lia. jjx 

j-a A*3A J=^ (jl (jja* — ^jJ^JI f > $ wil l J>L JaUj jAiJ — 

.4£x_i-u j _a ejJJtj-a]! S_jjIa]I ^3 A_^a.jx jib La L»aa (JaLu a.l^JI (jx _JaIx 

• AHikjjub ^yll lAa. IjaiS (_j jjIj till jIsj]I Iaa i--'■>•■■ jij.■ jjjI (jl ^jLi'..,1 'y 

t[^ ® V (j«a t^] (jJaaLull liljAj Ajl Axle jAjj V (Jl j La 

Alui_j (j Hal (_£a 3I jl J] Ajl Ai■ iullj ^jJalj i "..,11 

(_3*3_J (jl A_jlc. _^kVlj (jx ZjMt. t~i Ajx£ L.aa (jjjiLkj (jl AjIc. Vjl 

. a!£ AijJa (JaIxj jl AAxj AJj_jIa 


j _ft JLa_ uj_j 3I (jlj JSISB (^I^U S^ja^V I 5jjo-ca]i JJ-uj 

:[^ °y (_ya ( fl ] l$3A3 A*J LLilajAixJI ^3 jasuij (_£a]I 

, ^ * % 

(. I_j^il (jl ^J (_jlj^Lkl Ifrlle ^>lgjxll (jlL»i LaAlC I LI it jl 

(j_jl (jx3 tlflfw'ijj (_sa 3I ^ tjQ.%.11 jft Ail ji (_5ja.VL jl l_iAAj 

ffrui —II <i] j—Ikii cJj—Ml aLjUI sA$j Ail i $JJ VI ^(jljAa-VI J^i (jl (j^Aj 
(jl .Wll'l (Jft mil Jj£^/I Ac-jmJI eAft ^io (_JA]I La (jVI ^plj^l (j-a £j-u>' 

^AjC-^}mj (jx _jjSI Aj^jjoi Ac1j$JI uj 


jJsuxjl aJ^Sj La (Jii5l,n ; l LjAa-J aJ£ ^aVl I Aft (jl ‘ jj “'J^.'^J 111 ‘' Aj-a. 

(J_It A_£^aJl ^juxa_J Jaxu^l (jl j-s ><ill Jit- (jx (j_j£L La _jAJUj tLoLaJ 

A^'s aJ .iAUL (jjA (_3_9 ^_j (JaI! aA^.j jft All ^j-s. . -^>11 ^jx (jj^J La jAftj (AjuAS 
Alii (.\ j^Jl LaAic. Aj| Ajj» i r\ (jjA i»_Sjjtu tlLft jvgij (jl 

4^/jl Aim \ <-*lj aJLall qa (JjuJaal ‘ - ua» (jx lil^ajxl! Agjxll Ajix (Javj 

( _ s _a a _lx (J _ jla^lj JjSn aJL^JI jji (_ja!I a 13 ^J! (j-a ^yj^JI tdlift (jSf 

aU£l_M, pl^JI ^Ajj dlj*> «(jjijSII aJojjiI^jj (^ilal LaAic- (j^j AJLaJI 

U _iL Jl-ulLj ta.l^$JI (jx _}jSI jASj ^laJJJ I.■ iW (jx lil^pjLall ^-uJI (j|i 
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p1_JI Aaa£ ^y& CliljSaJl Jc. aJ L . 1 .aiu t^a£l aJIc.1 

.A_i^aJ*j ^jil 

.1—gAa jLa V Jj V tlilijALall (jlj ^j-iaiJ j]l A^nill 

(j__£]j aJ-i i ill _yj V (JjlijAlall jl ^jJal _jll (j-c (jl l '_j^ aj 

iil_)a-a <1 AjV jA La (J£ “ jlimjl Aj( jjj tlg-uiii plalj ,_jx 

|a_uil A-u_ij ^.llij (j»a ; -.wiA^^a. Jc (jVl JLj .jjjiLuiVi Lh 1 vJll^JLjl AS — 

A_ S jjL.11_a* jl£ 1 Aj La (Jja. i sLlik tilliA j . jjl aJI j jj-aill aJj^jI jj A^^ja. 

^_lill ^caaJ Ala_j! ^j-a . JIaII jjj^aalL A^jaJI aj£s ^-jaiajj liljAl 

^_ all AjLitj JM i * i\ ■*. U-> . .-» *11 J Laiuu V tS Jill liljAj Ail jjjj lgj| jAjj 

<_£jaJI’ t"lAj£_ja J j^. SJIaI L»j->. *11 (JjJa Jc" A£^)a-31 — l^aAaJiuU (jl£ 

t(Jl_a. J Jc tt_iUa-ail Aalgj ^ La .Jj .., i"ojjja]I S jill" i"Aj^Jmia]I 

plSlj ^ya lil^pJL Ails Ajjaua Jc liljp lij Ajl ^Aj — Aaaa jAja. jA 
jjj^asi] Aj*jLuiV 1 oj£sll ^>A ja. jA IaAj . Ja iil^ja-a Jj Aja.Laa (jjj A-tai: 

J_tailjj o^)__aJi ^.Loi_ a-Sfl (jl J L_iixJI (jc AjLa,yi jjLUj*. JjLa. . JjIa]I 

4u|1]a_j ^>1 _ Jill (j. a 1 $x ,\<aj AiajJii (AjS/I Jj 1g » nti c-llij £ya liljjkjll 

.ASAls (_Jj 3 (j>a Aj^)jj»S jjJj i_£jAL&] S^cHutal! AS^aJI j! [_ya \Jpsl jjjJa ^jC- 
1 _j j) AijSi ^3 l^aouxa jliSI V — Aia JaAaSl _jA La Jtlj 

La JIaII ^)jj-tfvlll Aijaik (j<u>iTi .^LjjjsJI ( J[C. l_^AUa 

?AjV| Jj ^UaliL JH. ^ >U.-V liLa]# 

“AjiC- A^ljj LoAjc. A<ahT)‘uall AaS^a. J jjjiaJI La juia. IjiLaJ* 

J-<asil (Jjlaj La'ui i ^S JjV I (Jt 3^^ tj jLj >~-i_j-ui 

. jia j>j jc. a! /'it ^ill AjLOU AjJoJ^yaJI Ja JaiJl ^joi^y yi 
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jjIJLaJ 4j w«ill 1 Ajx T , i 

aj^/l A__£jaJ AjJajlxx]! -s ->. II jjlJLi. 1 AiL^ia lic-A 

jaiJl^. jll tA£_)aJ] jJaxujI Aj jjj ( _ 5 1 c. I'llYiml AS g-^aJI eAA j! Laj 

jl x"i . h_j t j)aj..i_jl (Jla La ^>a£c. ^^ic. tAjl Ajiiax Ajj^laj ^jJajlj Utjl^j ^Ijlau 

_uil ^aJ .iiIjA_a Jl AA.LaJl jjA 4_uiii a-liij jx A£_pJl J __)a>Jl -maJl 

jl _j$Jal j tAjjiuJl j j-a (JS JJ A£^)aJ] SAj-laJI Aj_^J jLLll^. 

A_ic- £Sjj Aj£_>a. ^Jc. iaSLaj A ni mil (_£_jL-a jl jx L»a... ^j]| i 11 

aJ jjLIl a jl A^jxll Ajjj jx . Jljjll Jc- 1 (_J_jLlxJ 1 jl ^^)JI oAclS 

£lS_ u> AiC LojIa L»a ■.'j Ajl Aa.jj AJ.iii.Jl (_g jLwa Jc-I jx JalLxl Aj^aJj 

lA£ji i_i3j i "''K jl A ja. Jl l!uI£ IaI LaC. jL.'II Q^aiu ^ j' ■ H 

jx L>q..n j-«k-s. \ jl*"'"' j]| k_jjLax31 jl tLulil aLjUI cA^j .An.>.\ a£^j Lax 
jSxj V JLJLij tA^jjj jC. LajlA Jxiii V Ai^-Lix A nim (_£jLua jx jl ^__)J 

• AjjlxJI jl [_>xajVl A£ji. jC. >. i.iii^ll lfrxl.l41.nl 


L_Jjl_au >j Aja.iil jj c.iixiSl jl j£xJ V ^ia>'l A£_^ jlA lillLJ 

iilj_-wlxll ^jui_aJl Jo ^j. JJLa. Ifrj ^alftl jll L-ljlaJll Auo^j jx) Ajfujl^jx 

> 

Iajx 4Aajj_)2kj JliLa. L>a <_£a 31 t^rljjiLxYl lAA jVl ^.x.xi ij.Axuia 

<ilj_a.] (jjja jC jjxJ AxJaaixJl A^^jaJI i_jLkij£l j^xj V -JAljJLaJ Ajl.n.ill 

■AjLul£jx i_jjLaJ 

t^gil_ jJI !_]*^tll ^ lAixil Ia^J ^jLjoill Lg .‘w.x31 jC. Jjjxll 

^■^ixj (_5AJ1 jjLJI^ v_i1j£ jx jj(j in,a ^^1 i. <jLi"'ix ^x (Ji.naill lAA j Uc-A 

(J- 3 4 °] ^ J—V (j-a jVl jl jW^=>j J) ^1 4-1 jl^' U^ 34 ? 

:[^AV - \A\ (jx* 
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j_A jl J jAjj tuJjlaHI j2>Ua4 4_sjlgj aJVa j»jAjij (Jal jx 

(j—lcl . 4_l^j_ix_II ^gjbaj la jx-y U jLlaV AAj^la <il] ^Ja^/ L-Lmliall jl^xll 

jAu_II jAaj l' 4_)juUj)]l Sjjj^ai-eJI »l3.1i VI Aal j x_a t j Lj<i ^Ic. 

iJlll—jljja jx lA_)jC.j t l" tl nil jill j i_jLa]I jj>u j lilliA ilxx jjfLj tft jjjSLIl 

4_ala,j (J_lc. iiiLsjJl (_yaju Aj3 «.La]l jx ljjj£ frlxj .ojjUa *JJ» > *3 

4_jLi*j L-ialj tAjjLuiIl i _i jSj *L£I . l^ilaj ^jxIj ^l-c-j ^ e^Jaaj * 

g.L ajl jjaa> ^gk jAAall AjjLxix Ax^)jxj ^jjlaj *jj» ‘ OLjl jjyII (jl i_Jlj£ 
l" il j Litt.l l Jaix_Jj ttljlAlajVI (J£ ^^3 4xlljx jjC. A£xxu1I ^t,j»iM . e_)_yju*aAa]l 

4_aiil ^-tiaj V tiiISj.ii*•»! La (j-*j .lie. tlill^Sj t(_£ a!I aliVI 

j_iSj illil j ‘4 jj\.x,u1xlI 1 illlil mxtl t^jal elajl Lgjx _^j£I SjAj La elajl ^ 

jA _A (JS i"iLi-s.V (jl Aau .elajl (J£ Ajjl inix djlaLxx jljaj tlxx ijljxAAJ 

Jjl_aj jl (_J_aj (JS jl lilill ^AC. jx ^c.^j]| L s^'j 4jLi*j j_jxS/I 

_^L A nit nil (Jxal t^A^^a Aifilj Ajjiixll jj£i IxAie- Aij^jlall eA^j 

Ia A ^ 4jAjAjx dltxjlj Axianx A£_)aJi jl LalUa iaLAsAi 4x^txll jx jlAAx 

V CjIjjjI HI £ jxa AijiUI il:iljjalll jl 1 8 juT»^ 1 <—s_jxu .lilljl jl elalVI 

Ajjiui II tliilS I a] La tlgjx (_jl ~l - 'A"'. „1' tAAaj jl ^ j I~»~i. .n V liijl LaS tjSij 

Iju ij Aj iJajSn ( _ s St ^JiaSJ t jiSlI Ajbk. ^ .AiSLui L_iSj -.1 lil^pjij 

_a el_ 2 ljI _)j£l dll jia jl (ilil LaS. t(3lui La£i CLllil,,i,aa.ll 

A^. JJ 4r.j..ij i M j^Ti A jo ■ .ill j| ^a tl^LoALa olaLl ^k ^Hl lillj j-a Aijimll 
_£a!I Ca3_j 1I JvLi. j^ AjjAa^Vl jl AljSi. ja j»C-jll (_5^ c - < jjj^ 

e^gjui AiLe. .liljjia el^jV Al i^ia elajl ^k t-\^k lal«^a Aj3 jj^J 

j—A jl£ f.) jjoi lAjlj ALi^ijH AaaLjal e_j3 Ajtla ^gk j_jS jl tiilijS^l La 

Liu_ j I—Sjjj .(JjlLall elajVI ^ vlijl j lgj^>aj-a jl AjjAuJ! A^AAa etajl ^ 

U _3 L. 0 . .i* jl jjA Ljiiu.1 c.1C- _jll (_JalA (Jj 3 j^s LliAa LallLa lAjl^jlaill 
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(jj_ Sj _£.11 _3 6_jJaall Lo-lic. 4jl ya ^C. jll ( _ s ic- t A hk ■ all 

f. j iJI j aJ A_Alio (iliuJt ^T.jtuj t_a yuij . jlj-ol 0.1c. 1 1 ’»3aS .33 4 jji■ oil 

‘t5—ilaJl e J—?J1 CP ^ji J UJ J “^C- J c>> ^loSfl 

^ i 

JjJli. j)l£i ,_^l ^3 £* yJaya ^i» K _Ji-j 4 lj£ ..o l_9 y^>J 

^_3 ftVl io (jjJ l^-jl jila ^3 (—lljjllj CllLil^^ill yeC^C L_ajjj IjjiJj 

j 1 Lo£ t4-jj3■ all ay^ya ^gi j£_pJ jl I.3j1 t"' *>>■J (jl 4_j| LoS . ela-j^l 

l^iLalsj o-ljjl 1 £ j& 4-Liiilp jj£j Igjl ( s_x t4 jo,.,11 jLuuo ol jla-a jji iluau Igjl 
tjj_aill (j^*j (jjjla £' wn lj]j <^3 !-l)lj43 

Vj 4 \<L --I J laj . o ^ ‘ t ..--; 4 \\ -s. , m ( -_3 .«aj ^ AA Luij 4jli 


CLll jjjI -dll oj_A ij_£ | _ s _3 til mil (jl . ya jj£ 1 .la.1 j alajl ^ liljaJjj 

f.lj w.^l x (jj j 4 ni. ..It A£^)2k Jjl 4 tjo-v ^9 ya£j a^laliiail 

1 . 3^ ' 1 { 1 ^ * 1 1 1 £ ’O 1 j. t tl-£_j3 ft! ^1 1 
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<u ini.Ul IJUI ^UJl jixUl bilm^Tml 


Sava Petrov liLui j jSj ^ 

.^aSj ( _ ? 3 <jVi . LiLlfij A-ii&ia ASjlia t> W 5 ^ 

([T] ^ -U 

f.1_jjjilt 4__jjj (jj UaIJI J3 jjiaU) Lft^jbuai £)l Jjl (jLaj2lj (jISa^I jSS <j| 

iAJjLu |jl£-aj| ClJ^i IJ&L^a2 (jVI <jaj La^S .La^jjij (Ja£j liAj 

,j_« £J_j La 3 JailaAuiJ t jyja Jji-a yjj jjjiSUULi I ^jl& Caj£a_« iCJjLu jLajJI J 

. Jfl'unn j (joijjfl qjj jlaJVI 


[V o i M ] ^jiuiSjSljA .A 


JjI 


-a*/)/! J_£*-a LS _3 ^_$UI AjLuiIs ^-ui3 1 ja1jj iijjjjjj ULui 7- jpal ^ 


i ( *’j 


tn‘^H i cl i . n ' — Lah^tia if^1*13 Ajjlildl ^ ^..V 1 

^—S jjljll \jil jj j Infifl j_j«o ^Jj)4 1 ^ t A-IxuIa-uS/I ^\5kSiU ^1^.11 

JjlS .eLdadl jj£l dLuj i^xLJi 
jl ^gil \a ( ^1c- fgJ r^uJ jl Aj^S 4 Ij > fl*J\ <iu^2 

4 -rt < 1 ij\i 4 mL \ i t** \ \ . u 1 <»i>0*\ Wflfr i\ j[ 4 qV*v^. -^t i i j-S l*Jj^ »H ^t_* t A _ -\* 1 

^u.laJ A-.l4.j5> jUJ ^-bJajiiS (JjL-aill AomjJ^l ^jlHill CxoJd l1i 3_^S1 liUj . J*iL: 
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^^dl _11 t JjV! *ijJJ‘>'jjj jy3.1A L5^i (j ) 3,i “ 1 J (J 1 -***!' LLk 

<L_uj ajJ_i ^LiJajJ ij^jUlllj t jjljll-sl 4 n null I Aid ^Ljdll ^^gjjoali (jC. 

^_a .4j_uJtfl jL_SabU jLidl U.U&J - d^U 4l*i 


4__ijjiall ai & J_o£- 4 jiaS jjC. jlddl jaLlla.. (JUix Ijjlj (jaLaill (_L-afill 

1 gJ 0jl ' (jc. ^jLjcj Igjl duSj iA5jja-a JSUa. jjai 4jii. 43^)*_a j 

tAjJjui jll AjJllo AjuiI jd jjljll-v gz g ) liA (3flai *_ijjj ..*1 all aAusJ djliuuJaj 

(j Jaxall <■ j\ im S' ■ «1 jl ,_£^j La£ .^Ljaill ali&x 1 ■'ij i*>*i jjSI JSjdj 

Lj Lai j i ( ^ i*v , .<1 1 4 8 .a r~ ^^Jaj i i n iLU ^ 1 ^ i l *^1 1 I ' i .a I ^ ^ d I *\\l 

_lc.j 4 __ d-s.ll Ajjjjull 4j^Iaj jlj LoLaa 4^ jd jaill 4jk_nill ^gjl ;Jjaaa_yll 

. ■' Q ^S'",a jLa^aA Igaodj ^1 -ilajVI 4-}C.lj_)il IgVdj, jjSI 

4_ S^Jt-all t"' iK ‘<J J— *>' “4 . jjULaJ 4 1 1jqV» 4_LuJa!La 

j_-a aJ _ aJjS a jnm,a 4j-aliJI 4 jj i n ill jbuVI (^C-Uj (Jalajll (Jja. 4_LiaiLu:V! 

a j—A (J—iLa . jJJLaJ 4, Urn'll Ijod ^tajas]! ^indl lailaj-a 4-i!Laai]l dll jaxaiull 

t 

.*^1 1 iav . { . n Cj&j 4 . d s H A i \l nil ! l cl 4_ul^o| I \ 4_a_mll 

(JaL^J frl jda 4_Lal uiij dljiii .liilj C.!^^ j (jl (j^aaj (jlS (jl J ^ (jc^"'~' 

4ju.i\ll ^lc ^jjSkJ (JfcalL 4j! t(jVl 4ij*i La (jaiLti L? ic- jJj. 11^ IjJ-al 

j_« 4., *^^l4Luiil (j St a) ^Lll ^ '» aIL JLrjVI ' c" 111 ^'J ‘ ^ i^- s: d3li>Jl 

^j. ^ A. 1 V c L.^3 ■ ill . -i ,-»■ a-vj *' a L.Vi/'ll jjL ^.iJaJj ^gLll _jjL1u 2>. 4 >j'' 

cd_lj J_xj , ^aiJL::. IA Jjjcl ^j!\ jj ^Jajoil^j l^sLiuSI 

4 n ,n ‘il l A ^ J^- A 1 IS ^l<s : u ilyJl (jl 4jjlaJI ^ ’ L.'., .m 

* 

? >._.<uic , utj jjl Gjtsl j 
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Ajxuuil I-Iaa] u^xjiIS (jft T, \ 


Jl j__j Yj t4jj»n jll a£^aJI JaSa jji^iVi (jai j <• jjlS-4 .ia.jj Y 

I _ ilfLo till jA (jl _}3 La£ ^YUll ^^3 l^j lk.^x*3-o AjfLul^-ba]l (JjliaJl 

.AaII 1 g cl ■s. jl (j£*aj liliax 


[^r] Ajjlijljj .a 


A _jLal.lII 0 a-aJI 4^_ja-l] j)3-a m^)l A)jj (JJjia O^" 

_jll A \c. jj]l qa i_jjlal j_$\ (jl dill] ^3 jjLII a ^c-al t<_-ijLal]l Ig./ic-Aj 

,^u\ _13 (_£I j)C LujIa __)iul (jl ti]_>alj Y (j' _J-$-^Y A-aLLaa^i l^JoiSlj 

tl__gjjal ^_ill A j£jj\£xa]l <_jjl_al]l £■ jj (jC _ylal]l (_y *atj (<_£^)a.l ojL*J 

A^j ^ic . a£jI ^^jjCO . eLloi]! A-aJolla]! AS^aJI i_jLulSI 1 jj£<aj Y 

^_A Aila_a.J La (j£]j "UJ^ ^ -aUadl ^Uaall Aj jjlllla. (jl ■ll.la'i.H 

- I 

L_£ i^a_jll AjI ^^Ic. jjik.Vl I La Jj 2 ASj . ^jjjSjl J h ill AjJajLuo]! g,.a..a.ll 

a_jSM (j—-a I g a l-»» <i tu.)Lx uuYI (j-a Ac. J^><a (_yuLJ ^Ic. (jj£A] ^iLall 


(jJaj Yl (_j\_J iia.j (_)lil jpsl _jAj — 4jaLAll aLUllII Lila lliajl (j£l tAjSlill 

^_JI ^U1 


, _ . , /jc\ 

.(jlj^ill IAA Ja.1 (j<a (_£^i.l dllxJa^ (_£l jl ' jjjJj cilLlal JLkjl 


l_ijI_ all] aILUI ^Lillill 4 r-l yi aLLuijj jJJlaJ Aj'Miiil l-lj-a (__ja__)*j 

j-VJ Y A_ifi] (La - ■ .' 7 -' A-aialLa]l A£^>aJI t_fll >a~l^l L 1-Xgj ^^lil 

^_111 A _. A^^all lillj i_ sL1j£I ]■»* . ■'' Y ILLal _jA_j j^jjujLjjVI (Jl jxull 

(j_C f-l 1 -**_all (_gi AaJallall ll£^a. l_sLou£I (j£-aJ Y — licall ILa l^j ^ 


L_iJ.j : -j.ij^jUni j»Uij ^ IajLosIj diljLiaa ^a iepicycles ^j-^l (*) 

1_3lll y jxlaJI a i iU a j)lJ j 3aaa« . 1c. sjjA^a 4ji^iljail j^l jlu 

[^xjlall] .deferent 
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lillj i 1 ’ *i c "' l$jl jJm — 4j£jjl^A-a i—j^Laj 

^ j_ill life £_)la Ia^jC l-lii JA\ A la-\ 111 (jiiii ^ .Igil itn^l ^jj-ri.ni V Ui£lj 

IA_.Lai ^li.1.1_II (_^JaLall i—il i n^*S i nl al na»nl Lai AjIAj (JL-aJ ^Ul — Jl^mll j-a 

-A^. l>iI j dilljlLaj t(_£^>a.l AllujI j-a (Jjjui ^ (_ 3 ^)*-S — jjLllaJ 4_njuiill 

Ja,_ui_jll _jA LaS iiil^aoj (_H a - )Vl i^lilS Ijj ? jA (JjVI (J^JJfcll (Jlj*uill 

Jal_uijl ^ 5 iil^ ajj -I ■ ..-vS^I jL Li^aij 4_ba jjll ?4j3 iil^)jLSj (_£ jll 

jl *»*’ (jl ^_aaajjall j_—a till.}_1 .^alj •..4e.l_^JIj t^Lall ~ 4sljji_a 

jl cj—jjS/I ( _ s -ajui_ 3 jl j_SLaJ tLa £-_ji j-a Jsjji j ^ Lja.il liljaJSj (_^JajiV I 

?jjl__jS f. \ i>»al l (_Ja I^lj^l 2 K .* jl 4^.l_ji jL/l .^Ljasll -AJaLuUJ jl t^ljill 

J f I ■ >»all Ajsjjla ^-anna (jilii lilLiA jl£ jjijjjV J jjjji j-oj -li-a 

jl _ Lc. jLo jij jtilll i4jjULLt.il J ^4jjA_jaJlj 4^1 la-nil — jLjaallLe jljlj 

t4__jjljjjill ^Liia-Sn jjj LjULLlII jjs AC-jms^a jl J& jik. jC- ojLc. el jafll l 

( a_^sll «. l .nail Ja.1 j-a j£l j tliA dllj 4jiali<e ^ (Ji-Jsj (jl .^gJI jjII ^gic. 

.(jjajLH A _j 3 vil^aLj jjjll jLSlI f-LjaalL ^i» im lijl LiiU t^^JV-ill 

_C- ^5 j (j"j I 4__jl j»C. jj jL£ll Ullj _^-y jl ^jlalujj V 

A jjl ■ ■’ I' ^Luia.L/1 j^a LjjC j Ltt LjULLJI jj-a 4C--a jl 

^_1 I jl (_jAj — 4^ajjjl' “4ajiJI ^Ic. ^^Jajj i - na.j jl i - laj jl£iV^ 'Lk Jo* 

jLua-aLL V IjLals t(Jlii-all 4 ^-aillj t_p=_jVI jJJ lillaA j£j 

jl I g i£-aJ -_uajL/l j' ■' °J S Liajl AjjULLuI jL-ail £■ j-Li jl ‘•■■lJvJ 


>i. h-sVI jjj iLjULLtll (j 


^ ijj J^AJ 


_ill ,jl 


jaJ t(j_Ua-a 4 jl ^jJal_jll j-aS iliLsS »l ■ jaall jlS Ijl 


A > J' L^J . l-la-lj LL£ 4jj£l f I - ^cll ^A jj^aul A 1—aillj 
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.(j U->^i _jA 1^~>tll ^ (jjSjji <_^lj (j_jSj <■'><aa]l 

j_la 4«jj)-J1 j L£_)ai] ^jlai) (jl£ ^ IT /ill ljl£j 

LKA_a jVI 4_-*ljS .[^‘ (j-a ( ® ] jjljll_a. ^-^f*- j j 3a > ^jl ^aC. 

^)- 'll -L_uj ^1 (JLaJl _jA La£i t K. nj sL^rtll (jl U_ > )ilE.I lj| — ,_£jill 

(_$\j tjjjj^i.ill ^A ^Ljail! ^_3 »l .,!■%.Si! 4 <*j ii-*H 4II-s. II i_9 _$jj (i_ 

lliC-Lab al ■ ■'•^■VI JaLuijVl j)Sf (j<a 4j AjV a-aaa 

_II l_-a ?ljj UaaJI La . j}-> >n jl Ljj__) JjAj j ^ ^^Ic- <l£jgida]l £>La 

j_a Jajoij _yA »l jb «jl■ ■■"'ll Jl £^a]l Ja-aJ Jli ?4 I^btiAl oLa L- 14ui: 

lilj_3b-a]l (jj_£-) (j—I (..Jim. II l.lgJj i^baLaVl L£^)a. fkjli) V <• illa-a 

4 .~b -n. 11 4j__iJa_^i3l A_L (J_La (j——a LLuj /_£ jJI ^Lal_j]l (JljjJI . bjj^iJa 


b£^p>. Lilt I ^A AauiLjiVI 4jbuji La Ja^jJ i_iA _jA £■ J i^a^alb 

.L£jala3! >1 .L.-^Sl I L-ajlia (_jl VI |jW> J 

Jill (JSLLall (J=kj ,jl ij^-aj V oVlt I 4jL-aLax-aJI AuJ^jsW (jl (_£^)j JU 

. JJ lL\\ \ A \ 1 . .1 \ l l I AJaI IHa i) l J *> j jt^-^ l J) 1 1 \ llf~L 4 f- 1 i J>ol l \ ^ . .M 

LillaA JjlSk 1 1 juat Aj\ 


JjaSj ULi^l jla cJaid Ajnul AnuJi Ufij -jl Laj (*) 

^1 aa. >*)/1 J ^ -i»j Jfl La-o tLJajl ^L-Iaall ci^ 5 A.Ju*jj JjL JJ 

LiU. InaJ jJ •^‘Lai^'^1 ^i! <^uu]L ki]jpJLs ^.LjaaJlj C'LwosJI ^Jj ^ w./ifi i ^1 

c>Lja&]l Lo _jAj ^Ljafl ^gJj p^)-o]l ^jL ^JiLaII 

J^loaota ^jLjC.1 Aauju] ^JaLaJI ^a! 1 IAA ^LaJ JjJaSl /jli i {J A^Sk)j\ 

^L-iaa]l Jl A jmillj ^;LJI Jl A ^j2aj I jl ♦ L)J * T A (J B J A 

B j Loj JJ .A JJ -UjjJL ^jj-JI Jl jl£^>ajj Bj ^L-ball J J*j lA^i iB J)j 

jLa _all c^l_j -\*^j ^Lja£ll j|li (A JJ <iuallj ^jxoall JJj »L.^aflll Jl ^ imiHj 

v.“ 1 3J JjjAJi^Lti-o ^jjaLsajI J v—S jjoj g.LkJal]l Ijl .B l JJ A-1 aa:1I\j 

. A^ihj jflll .>'^wN I ^Jl 4 xuiill j (. LkAaill J lik^a^afll Lo I a! w ^ < 
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j-Jl > UJ jAj ^1 C'VjA (jl£j . jjLII-^ Ax.1^ <_)Ali »ixlxll 

^4__Ijla-e ^_ a Aj*.nlall AjIajII dijl£ . J£l Ia j-Jai Ij-sljlj 

AjlaJ: uil <_JJ ui j—c. (JljuJI Jaja (jC- Aj (J^ali-ll A-Umlll IaJ Jbjjall 

nil j ■ -wTi lLi il£ I3j tf.l_Ja3 J A_n>i JfI ftjll ^A-o.lali.all A£^pJI ( aLxlSI 

J )U . |«.l-ja3 liljilj Ajjaxoll jl £iajl (_£ jjj Aijj>a] A xlaliall A^^pJI jl 

;^**^Liiiala (jjj^^ixJI (jj.'H'S J ^**^(jj jjmalll (Jl jj ■ —>j■ ^ (jjjlaill f_yaxj 

. Igjl iiu£l ^jlalmj V li&lj A ol li A .oialj-o a£^^. lilliA • 

. Igil .yftl ^jU"'. j/ t _ is nil l-Jj Atlk/i A-oiali -o A£_jzk. -la.jj V • 

( jj_£u jl£j jjLHaJ AjAmill l.lj JjVi jJ-xalll (jl Jj^/1 aJaJ jAjj 

.Aj (j^alaJl AjauuII IaJ jLjjiill ^ '» all - jl ■ /' _jj±aslll Ail .iSj-all (ja 

jj_ a j_jl£JI Jl -jJjj Aj! ^jJal_$ll (ja ^r.-Lnaj (_ 3 .il nilli (ja J: Jl 

J (_£i _ jj VI n-l _ ^J £.l_ja _ ill (jl (_j_ Aj — oVLc.1 AlSJiaJl IgjS Loj t(JSl mi all 

(_ s _jl_ill jiuiajll (jli uillj £-aj tjj jJ Aaa-lj (ja .AS^pJLall m-sbl-l AajlLo 

Jl Ija^Vu (jl IjjLalc. jJj <-_liiall lAA (_J=k.l (j-o .filjjl (_£ jj-ui LoS \jJi jAjJ 
Ajxui _ill Ia _J (jjjxmajll jx a^.Ij AjjiljAj (^j»j Ixg ix (JS t(jj/i-kj (jjajja 


£ 3 __j j—o -las—ml _ja-a. (J*^ LS^l ^j5UI jajll 4 ^-Ijx) «__y—oS Ajjaj o jiS Alla. ^ 
.■AoJain-oll c Ijj^jSj (ja^)S f i L)3^ ^Ajj-ia^)Vl 

1 £alxL-j£ l j—S-oJ V j^lj Aalla-o 4£jz. lilliA jl tjAj tLi£-ft-a IjIIj jj-n 1 )" jl jAu 
I jl A_il _“J CjIj J Aj^J jj-niill lift jl Vj tAj£jjl£xa L-ijlsaj 

> Lb^ajl 4 £a-, 1 ^ Lfl U^jLskJJ L 0 .**1^*1 /jl I A l A qI^aI I A a!^** 1*\ y\1 l 1 ** v ^~^- J) 

(j^n4\ll ^jl£ ^iJaj9 (Jjlaj &\ii ajlc-J jtb [jit, ^***j 

La-q a^C-Low (_$\ A * j*u ill ^9 Aj_yi ^ja . jjjjixll (jjSJl 

^1 jl) jJJl—sJ A-iiui—ill \±iA 'jjjjxAiiil jl Jiikj ^jljll jjc. (ja <jl Jaic.1 & jVl 

. JoaC- ^ jLuJI jj£^ ^ 5 ^ 1 ■agV~-\^ixa j^-a-all j^ j\£ ^Lo^j-o 
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a _jjjlSj jp£! j (Jjl f-' * j ~ ,r -' ‘-'~' V ^ AjtJCiA £_£jl£i] . jJJlaJ 

i—L/U Laxll iim^l t.j*l\ |» jij L_ajjj liA .JjVI JJ i ittflll (_^ijAl 

(jUj u <illjA . Igj ^_jL (jl Aj jA*. jj£V I (JJJill ^glc. ,jlS ^^111 

J i jjLll ■n- J 4iiu ill IaixI ^gjlall jjjjiSjII (jl ^Lti Lijl 4(JjVI ^jljlkVl l3$J 

^1*J! jjx \ 1 jajl lijl 4^111! .jajLaJI jj *. a&ill jA (jj£j (jl (_y5j 

— (J _-n-jA Aix jAa. lx frjjJa I xjm j/ 4 jIjjC.VI (_g3 a3i.U jjl i—ja-J 

LS' j' t> -l»"j ^1 Iaa. 1 (jl _jA ^lj^IjII (jx Axlalj lx 

JjJaal Aj.ll ^jll AjjAa. Ia jj£I (Ajixa A !£.ixxl A-udljlx vAll ju,ni~i 

Ajw.i 'll IaaxJ (jj. --il -v 11 ■ xMl ^Jl j]A> ill Jjfc . ^ 4j»~v 11 jj . .'till jA (j_j£jl 


^j_j jbQjJI (jx AjjIa. JpSI (j_j£j (jl j)£-aJ IxC. I5.*k $.^xll JgLan .13 4 jJjJLiJ 
- 4 _ iiw,H i_g_y LicO .Aiilax A xJjjjx A£^)=k. A=».jj j/ Ajlj 


l__jjl s _ bu Ajl ,_glc. jjLllaJ A Ijjx ^jjxSj (jl (Jxsllj >x jAjj 

1A A >^x — jfc 1- g 'ijf AtUaxIl AxhTixll a£^J 1 ^ aLJg'xSI ^xialuU V 

l^J Jjr*.j V c-1 A-iall AxJajixll a£^*J| lljjl£ Ijj Aijf AjttJ-ajx jj£l _jjiii<~ill 

f_ 1 I jl j£lj . jjill ^g]c- l-». A-al j ^Lii^aj l^aLiiSI A j il£xl ^»JC. ^gS L_UxJI (jla 

A_ <Jtj\x ^.lE- lilli ^gic- Ails aA^Uax AxJalljx A^jai. A^.jj 

Ijj o 4 c.L-< 3_j]l (_g_3 A_j_gA Aillaxll AxJsalxll A^,_pJI (jV (_ 5 jc- 

A .xJriVixll AS^pJI (jl ^g ulj 1^3 IgJ j/ Alilaxll Axialixil AS^aJI tljjlSi 

e3 iP-^l A (jjSjxu AilaJI a^A (Jlx ^gi .Ljajl l^J j V c-Lxaall ^gi 

l-Ujx- i l^sUx_ jSI (jS-oj AS^j^Jl ^ (_5ix (jV A£.jLauxll A£^yiJI ^gA A ^xxll 

^A_.jxjjII 1_(JjLi. (jx lAA Ii* ^Ijll 

(Jjl^ ill (g_3 IaiA^j (^jljll jjxx^ll A_j*3!j (J_j^ (JljjxJI (jisLij 4_Sjxo 

1 XX tt. <MI £11 A_Lli aJV3j Ailiax A& jlAlxll a£_^JI |. ( Xxitlll 
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jA_JJ ^lVnnij/1 lift L jLa . (jU-wi f-' ■ Jj A \,..~iH i 2_£^p k lg_il iLojJa j 

4 a\U^ll 4£. JuiLo]l A£^pJl LllilS IaI tAji ‘" 'j—■ i " 'll JjjJ ^£.JU Ajl 

— Ljajl (jj£j (jl *■. '> J AjSlIa-a]l A-aJaiLoll A^^ya-Il jjli tSA^Jajji 

. cl-Ja_3 (J A£_>aJI A .ahVmll j Ac. jl <j)jJI »' ■ ii^j/l L>° jl£ (jl l» 

aj^kj <■ -jUjjj Al\UJ\ A ^IVm jl A^J-vll ^\£ I jl Lac, (JlJj , .ill J| Ljjjji 

■jVI j£^)J IjcA ,j£Jj 4 £jjAj]I j £ji Jl (_)■ J JJaa el MjaS 

iTii»ill .(_jjaJI Lliajl JJ $ >1 jj (Jill a cIL. jl A-nihlLa!! a£^sJI AjfLixa 
A _iV o^jftL- 3r-i A _ajix j)yx j LJ J_^.j V eLja&ll ( J A.a]~n La 11 AS^pJl jjl 

(>) .»l vJn,all J j»Uajjlj (i]_pJj ^LkiikVl (jl Jijj jjl ^j,«aSk->J J (Jc. i—JXjuOJ 
(_j>»ql_ jj]I Ij_ft Jlo .^AjISjII ‘“'-k 'll JJ j^aujj AS AIA-v]]| 0 jiA, 


Aj_i , .1_ill IaiaI jl!i]l jAkiiSj]! jjl AS Ljjiij A i Lq li^)ftlJa * .>>1 Jl 

^_]l oj\ t»y\ (j_Jjla jjC. jLL ^ jA^JI l" J J jj£J . JaLi. jjLIl•> I 

^j h*i i ii_5 V *(_)liLa]l Jjauu cs^* ‘l^l -4 ^ iJjVI _y^alll |j^ Lktixi AjjjLo;I AiJLo 

ajj A'Jmll (jl lx Uk> <_$ J (jaj ~ frLkiasll A^muILj A ijim A^^*. i__iLii£l 
A__<Jaai<JI A_S,_pJI (jl — jjl_ 2 J A \\. .1 _i]| 1 . 1 x 0 ] (Jjj/I ^Xuiaill .pL 


c 


VajI^ tA-Lajjll \ \ LfiSj i *-un! A£k^p> ^5^ L -^-^ ^5 (*) 

j A> ^ g j l—o ^JJC- pLjafi]! (jV) ^1 m>l Jl A nyilU A > l‘sTl 

A — (." Uii — Jj Jwn'il \S ^1 *»>1 Jj 4 naiHj A^^pJl 

1 _ 4 ^_lc ^ -Ixo AjV ilaLaC. U^llj ^C-^) tplc-^Vl 1-^ ijxo . (.LjaB Jj Axiailllj 

l _^uJ_1 J_£]j jpJ\ ^1 J] AXuuHj La ^111% <S ^LS ^xLluU .A-ujUI 1 V^Aj 

^ 9 . pl_*Ja9 ^ t »i^ 11 Jjl AiLjLx. Jj-o ^&J1 ^Jc t^L*Ja9 Jl 4im iUj 

4_lxiiJa S»^&Luft<o L ** > 1 ^ J j 1 ^ l \ iq < jjjj »\ \ 1 a ^1f^■ -‘UjLiIax]! ^ ^ 

!}!—£ <]LuiJ ^ill (Jl^J-Jl • 4 UuLuil <llijl ^ Ja l^-i9 jjl dlVl^Jl (J A-oj^x-o jl 

•4-oJaxxJl (jul-lS ^ Jail mi V Ull J L—uJl Jjc Jl^^ 1 iafftiallj jA cllSkill Jj J 
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^aal—nil a —Sla, Lajj — l$iLLj£l j£ju V j£Jj 4lllaudi 

jl j _£xj V 1 ill r' ■ '- 1 * La 1 ^ ju (JjSIl 1 aj :4 j]Ij]| 

-1_S ^el_d3 4 JuuIIj ^uuiaJl jL Jjlll j£Jj 4^^-dlj _jA La ^j£ii 

4_jilS-cj LLa _d ^ jJjjSj " fL^< ^Jj 4 jjou]Li '' b^uC. jV^ j J **■ ■ -^ ^)JC. jjfLi 

IL A _i.1 p 1 a-\ 4 I.ii'ILj ^ t II -N 4jl^. ^gi LaS f i t UN 11 ^JjLiS 

t'L^A t LS -^> ^ 4£^)^Jl" jlj Li_ > )dj 4 jxjj 1I jS/ Ludslij j.1 jj Xud_jll 

f L>i_ill jj lIii^ tiJjtilL jAjj L-iui'll 1-igJ ."La jjiI llS AjjouIIj 4£^=>J1 "JjUj 


a _ a _jil^A a i» jl tiilj _lc. i_ijjHi 4_il tjUSj i 

LkJ_ic. Id_AJ ojjj£ l" i l L»-v 1 j^ A Jr>*> 1 ajlA ‘[JaIs Aju La£ .<1 4 j.juu.IL: 

• (_3_£ 43 yc-Aj 4 jajjII Ljj_)ii. 

1 ''^ j'J 4_jla t;J aJI 4juuaC- j4jj dLd3lH« 4^.1 jj J LaJj 

d ijll jidj J4j^4 Judslj .JajlII ^gi jjjLs. j^jj£juuj ^jl _jjjdi 


dll—SjliuJl liiti (JLa ^gjj Juc ^^LuiLuiVl jA 4iia_jJ jl ,_£jdJI 

— dl_ajLLdl o La JLaI 4u-al_~w 4 jjILa 1 jl jj Jj .4%dlj]l 

j__uA A _j] "4U A_a3 4^-dlj ^jSd jJali. 4jl La e l _guli Iaj La Ijj jAj 

(jjaSl__u LaJ _ic. 4jl j^£jJj djuj .llisLi. jj^J V <" n~N } ^jud_jll 

Ujjj d 1 L.j .* jj a <4 .u, jj 31 liaj*usj llj^d. ^us SjuuiIjaII ^ “ il > >ial nil 

JS <_SJjjd 1 _^jAjSjj ^g^jL»o 11 -.Q ...1. ,.-.j juiC. dslSjl 1 jijl jJk.lill JjklL 

(4 jaL» ' a! 1 dVl_ jU^VI a'V 4c.l_Uua Astjj ,4jllajjll dl_^\j*JI 4JV4j C-j^guui 


4-UA41_U] ^ , jjlj* ^11 _«J1 jUa] ^ liiSj JjLc-o ^ 

^ j— IjiV j ^Ljaiji Lo JjL Jlljl j t A t*w 11 

—ddj Jj|l J Jj-o k _jjul j La 

.Aillxa 2JL^. ^3 J ^-ixj I^A ^LjaJl ^31 ^ ^/llL 


w 


73 



i_£A—11 jjjJ— j]l lAA Jux .^ji.1 o__pa ^^l-iill pg I 111 mil SaIc. 1 »ft j£aJ 

ljl.a.>> liJaljjal jl lilljAj ^Ic. pAAC-LuiJ A3 ‘4 Cja^'l ^jlilll jx ^uSil 1 - illajj 

^_ill A3jlia]l ^3 1 ""'J — JaSs Ailj f 1 ■ _^JC Aijj V Ail j — IaaI j 

4_>^11_1A (j£j pi Ijj A aL-Vr-a A£^>i. IajI Aijj V Ail j — lfti^ft_iljj 

4 alia a “Lajalia 

Ij-alii taj&Uall A 3 jlLall 4_ioiljA ^3 jjj'lill iJliajll (JJj3 Iaj LaAiC. (J«.alljj 
A_ijl V" Sjl—JC- .A3_jliall Jl iJliil Jill (j^aj l ^'ll J 4 aK (J£ (Julau £.l^ji.L 
pi . .lijfl ^Ja-S. J/ 4 alana A£^}i. IAjI Ai,jp V Ail (_ji*J A3 "4 cll-va 4 ah~~l ~1 a 4£^)i. 

-((j 11-iall $Lja_all ^^3 4Kl,jlla.a jjfLu 4jl^, J A3 |a- JiuTi V ( _ s lll 

11-1-all <•■'.>»_all ^3 4-aialla A£^)i J*j 4 lll-iall 4-aiaaiall 4£^pJl (jl Loj jjSl 

4_jL jjLll_aJ AjJjui _ill IaJ ^jjAaJI dli_jll (JJjS jjmll jli t»L>>all J J 

-(jll--«.a dLja9 Ai.jJ V Ail Ljajl Jju AS A lll-i-a A^JaHia A£__)i. Aa>jg V 


A j_ij pA_C-" A. jil£Laj (jl iill jA*i/ (Jal-^,1.11 ja jjVvll j-aL/1 i—lHai} V 

:LaA jj'^aa jn'la^i U_bjl (Jaaaj "(jllia gL-oS 

. pLiaS Ai_jj V * 

» 1 ol L a .' il p LkAaill • 


jAjj Alii i pi miVI jyj (Jj-<aaj La lliui jl ^jJal J (ju» Ail i." n i 
.a! Aji.j V pLiaall (jL ^tjjj-alll i^jAaJl dia-ill jjjjl J*. t^xSl J JJC- 

4 jl ^ i*-aj UlLwi pLjaill jj! jA ^ 1 fLall Ai^jll ^ \x <l 1I (jj^J pi (j-*J 

A _jl 1 al L a ^ fljj^l a 1 . ^al1 1 ft^Llt { gjjtA 4_llc- a 1 ~‘ ' p *^_La^Al 1 ^ ^ ■ ■' a ^ LAs 3 Jjjal 

• Jali Ail j e.L-ja3 Ai. jj V 
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— ^1 JiaVI IjlnJrs ^gjl (_£j.lJI j-laJI (jjJ 

tdlj_ 1 .La jg J j jj]l 4jjlix]l ^gi ‘""' — .l^Jj e-LjaS A^.jJ 4jl jib j 

j a J j 3*JI J a. jj 4_il (_jxal Jsl jib j jxxaJI (JjJIj AII Ijjj-uI j J jjSJ 

JI3_jV Axlalixll A£jaJli 4ASjlixll jl Ij_j2 iu.lic. .AjxxaSVI 

fi 

' o •.li ^*] q 4 ^ c 1 /. 4 —dajjrffl A ^^ 1 ^ ^ 1 A. 

/jl j SkjbJ . * I ■ t^cll 4 _Luijiij | j i ^ 1 L 4 ] ! /• I ■ Ixall ^ '. i .- *1 1 j A * lv\ ~/ // A 

s 

4_jjja.x tljlc. jxu _J ^UaljU 4j£Jj tlx r I > ^~* a Li£Lx lx jjj 

>t _£ j ^.1 4jj_iaSl J JjlLaJI 


l ^-vlj ^jll Aijlixll Jl ,jjJ_jAaJI jjjj^ljJI (J_yaJj 4 £ La-ill HlA - l *J 

jjjalj—jiVI (jx__ij 1 iu«i Ljajl dljl£ Ijl IxjS Ij Jajj] ^Jilll J-JI jjjjll 

VJ till_iA -lak-jJ AjIj t3*-^4 (jjj4j.laj]l ^Aj^lxj ^JjLU tljjt3_^j IxS .^^jxoJall 

f .^.—ix jib {.I i>»tH jlfj |jl ,A3jlixll Jl (_jjl Ajl jgi^j Lax tJaSa jt^lj e.Lx»a 
jl 4-.r>j "a_J1 A nu'llj Afi^a." j "AjS A£jaJ' ( jjj ji at ‘ >ll jls t^.laJj jL£i) A=J j 

_jAj — ^,'ui <a.ll (_^aljjaVI jl jAJJ Lax 4iilli£ Luul ixg ''*sl j jjjsLSjx LijfL; 

. AS Jixll Jl (_Jjl IxJj — l.la.1 j plxxaS illliA (jl 


J ‘ jJjOJxjll ji't-Sx J ^jiaJI diajl jjjS A& jx jjc. jjjBjlixll ^uJsjj jl (*) 
.AjxjJI J aJUAa. AS jj jx *lilxjl*x j nVi jUaVI jx J Ail j!i£l ja^J 

!j i i gj3 jl jSxj lx lliii jl joj ^>U'i jl jLiaJI ^gi il la.oil ^jJalb j^xj 

JJ j4jj JS tSUi jl ^tjjajl 4 j^/l jsiti lx£ aLjjill j^j ilx jL^ ^g-lj AmjuIL 

• Aj^ lux jjja 
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,_£A_jilsjll Cj _aj31 (_jj j3 o^liail AJ jLa3l Aila ^^2 lajJal j jAy La j)j 

A_al j frLtiaS ii3liA AajJ AiL '* 1 (j-aljpsVI _jAj — 1J liiu (jlS La jA 

(J_-Jjj (j_ a I j JjSk Jaci i^LilaJ 1 _ ’lL.'j LaJj Jal£3l jj31 jl V] lais 

<jjja1_ill JaC. ^ y' ~ i_ Sjjji lij! Luj . ^ j la'll lIi^JI (jjJJ a^aUaJl AijlLa3l 

,j_Si .(^Ailijii JJil AijlLai J3A J Alajl (Jjlaj J Ljji ijjjjjAail 

AjIaJI AJaftj jjjfu LaJ_) .ASjLLail all'll (JjI'n'i e.ljaj Aijla-a Jl jC-J-a £_£ji3l 
(jl_ i — (_£jaJI il-ia j3I (_jjJ AS Ji-a ^JjJajj (jl£ I jj L a j)\ n-%1 A.a.t.4il j3l 

(_Jjj _ui ^_lc. J_ASjlLai! ^Jj-aajj L-iaJ A i£. aj — a-liAC. Aji.^-iSl liiljA 

j j£l ^-i»..a.j lA' ■ ,ij La ajlc. " J Aii^a" ^yua'ili jjJ (JjSil JLy jlS tjJLLail 
jj AS^a ^^jstj jjl (jSai " J A^ja" jji tAjjJoSl oAC. iilliA (jl£ Ijjj 
Ju^j L_iaj l_iAj tJlSJ jyaj jA "Jl A uh’^U 4^_J' SjlytJI Lajjj tcl-JnS J 
4°j'a^H jji .A_Jj A Uu'ilb in's liJ^jay jyauail «. L-aiiil 

A _S^jail J ^—lc- 3 Ja jJLu eL^aS J] A ii.nlb A£ja j>c. ^.laail AJlaU 

.A 'S 44 ^yC- JjLo e-L-aaS Jj A i.h'iILj 


l.i£j J (_g. jVa"ill diaj31 (_3;jJ J 1 - *■.w i<-> 11 (jx (jjSjm 

»j Sa (_^1 t Jail J A-n>a. 'll l-i—ixJ ^Jk^yjuu_3 j LoLoj Jay AjV ^£isjia3 

A__jl jfcaj tAaliia 4 AS^i. jj j/ Ajl (J*J ®AjAC- A uia3l Aja^j (jl 


. JItiaII <iLuiasil J Jtjiljj OjLa c.Lja3 ^J A.oh'Vu AS_ja. Aa.jj V 

Jta-lA_31 (j iV'.nll L-il niSl 1 ui ^-Jjijuil ajS ^JaJj Jii« (jySjlLall (Ja. 

a 1 I 1 La Aijlixi (Jiaj-a (Ja Ijjji jj jSj jjl . AjjoiLuiS/I jlSibll 

_jal P(_j^ ^44_J! Lj^ya «■ jjJa ^3 (_}ail l^Ua A_aaJ (J^ - U-5^ (jl j 

liljA_: 1>j^,-\ LuSij tAjjJasVl j)-a Aj_jA]l kiiliA jjl (Jjlj (jl J ■ all (j-a .LaLaJ 

a - xila _ 31 jA ILa .aLljVI J^4 Aal j e.L.a2 J ajjaj-a AyjLjjil! >aaVl jjl 
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jLlc-VI t £_Jal ^Jc. t—ULi^ali J^a Ajl ^^3 

-} J jjJA_ iA 5 ^ jjl^.lJI JjLaj -^J -AIs-jVI A-u^Lj Ajoiasi ^a Ojj^ 

LaLal ^_i_ia1 ^ya Ail Jj ajLiVI (_3J w )i a (jC- jjJjO^J! ^OvLaj jjx 
. O^Jj eLiaS _jA Liijj!^ 2 »j A^jii La jV tAi.1 j f' ■ >>a 

JlLa £ua J^l*l3l Ajil£ S^ii. 3*-^L jOaJI tliiall LWJ® i_Uju£! Oil 

,jj__] jiLj ^gil_3 lo_! .ejjj-ci_13 1 ^ £-a L^ikUa A ~- i >.'jll ijj\ Ja^lilJl cd]l 

< _g 1C- LaLuA.1 |_^jj ^^3 A£_jOi La li_jC.i' ) jjjijlSlII ^JjJajLt-ol 

,sAjU^\ ^L-^all i J*ij ^ l.Jtj.AA, Igjl Ssfuuj ti* AaIjA- 6 llA£Lw&4 

1 J «> 1VI c. ^a jj j03 tiillL ^c.^)]l .^ic. 

JjV t^Lui_ Aj _*laLa L.oa ,_£^j liil ^tiajl La jykj t jloiLall S0_$0A-a 

,jl Lajj .^Lji^kL/1 lilt ,_j-a line. 1 l1 i 9(_L a *J (jjil^u 

oij a*_j-a]l c-lJaSj ^.ja> Ail i__s^)*_a ilat-iSn ^^jUj ^Ljjjfill eLiasJl 

^—ill j»La—a.^1 j' l3“° '‘L'j-® L>® Aiia-a A h->.I 0i& Jyaljslb 

A ill-v-a AjjJa i\ /j.l-yJ 03 tAilSaJI ^ tlla Aall-y-a illlsLui-a ^glc. Lkl_p 

.(V, ^ j£ui ^jll (j-a A .IIA A l~jl)n~vll ^^ri oIxjV! AjlDLj 

^ lc- c-Lialj (JjjJ Ul jj ^Lai=w.VI (J^-i. 0 JJ * *Vi 'i " ^ Jji l0l 

A LLall Jaj ixaJl^ Ljj>rO 13" ^gill oLljVI "»Luaall" ^^uiSj— jLLlaL/l 

A JJ^L: A LlA^a A_j*ia jl ,j a £-laS AC-jjp^a AjjSaJI ^ jA (V^Y ,JSaj ^ 

tiajj (jj_u La£ iliilSlC-l jl .(j-a^]l ^ya A ahA ^ l" il Lt-v II S^jiaLla oIxjVI 

ol_ xj)1\ ^ _iLLj s-UiaiJI £ __jjjuaj Jt ill f L.,»Vl ,jl <iI_joi li3lj iVjY jSii 

.^JaLi. olSlc-l 
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J 

J jj 5 = t »Lj-»a31 


^ji jj 4 — t A ’ >r - 


(jl JJ 3 = t pL-laall 


A_ij\j 2 = t <l * tc - eL-aill 


A_ljlj -j = f Aic. «.Lj=la]I 


4_d\j 0 — t ^ *U-aiJl 




. j_II j_ <1 A _il'i-i-a CjI _laaJ _^Ial_u AxJ)} I AjjJ-ril T , ^ (Jill 

.JSilli ^Ja^»II _jA JaSS .laJj ^jlS^a Am-> 

A _ifci-a CilJfT-vJ ^jll jIxjV! 4j£/Ij A ill's .all 4 u^-inVl (j£l 

tijijSjl_LaJI ^r.i . jJ- 3jj ^gJI l 1)J)I ^UuVi 4 jj^j Aut-ify I ^A i.llt>ul 

j_—a j—iiSI lilliA JLSt jj ,jl in 4_3aaJ (_jl 4_il l—llLj ji A jjll liBj <jV 
^jLuoJ J] o^jjU-a iJa-ajj]! t^-aJ V ij-e 4jab^oll ftjA Aic. . eb>a3 

lyLiaiaia ^£\ «a‘i~>l ^]liA JLa.jj . A'lh'S a\\ 4jjJoSVI (_yaj& ^3 A.jtjfi 

4jjJa iVl ejL_A (jl lLa>>] ^ ■■» j La-a tAljUala JJC- Aal"'-^ .all 4j..1 • 

jl_ xjI A _aujl (J_ !i)i\ _1c A _1 jJatl jlxjVl AnsijC- ^JalLa ^A 

A^jJajjC- £_LlLa (j_j£j i JsIxjS/ 1 4jjl^.l 4j. >iM ^A Ailli-a jajjaa, (_J£joi ^' i~-j 

ajiVI ^^ic. eb-tall JiIxjVI 4jjl^l 
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4, _ 1 frL-ia Ai 4^ La. v 4jl | 4 o 4 UAa 4 ah-v ^11 4 j, >.^’1 • 

.4-Jlaijl 4£i^)a. 4jLa. ^AjSLjal jI*j! 

^_is^tj ^LiJa_All 11 V Lijl _jA (tillA ,j^o |aC-^)ll ^glc. * «fl ^.11 

J_3 ^gjll 4iL_)la]! t jC. j aVij LjJjjj J 4 \5L<n 4iV iilAj 

(_J^_a. ^il! 'eLjaill" jl£ ljj .^1 *jVI 4_u^Lj 4 afr-s. ^ 4 j. >.»! lg_j .la, jj 

lL) 1_LaaJ jJaljj 4 _u^Ij 4j l ^1 ^>-i a qa ^j^jj L&l^jj ^gjll ^LmaVl 

4_jlia-all 4-uja_jV! (jlj ^J&Lu«a JLaIa.1 lilLiA (jjSj jj-lic. j-a 4Jllia-6 

4-uJa3l (j-a xJafl jlS — 4i_^iaJI i_y»i±i (jl jlauVl 4 a£^j 

4jjlaJl Ja_jJaaJl^ t>* 4 jUa 4 CLiUaaJ ^11 ( _ s -ajjj -ilxjVl 4 jj^>Ij 


.(r,r 



"(jVr 4iaaJ ^4 "ASjJu' jS ^jUiaS fUttJI 
jjlji_J) J_L1 > JjS3j "jVi" 4iiJ lie "4£jli" jjil! VUajT T,T JSai 



4-laaJ 4JC. j" La Jji 4Ajfla ^lc ^ J ' Ajliaj-a 4ajl£-al T*, f (j£«wl 

ja jlijSLj jl*j')/l Lu^Li jl«.L^aS jA Jj — 4l*jVI ^LLj »Ljaill ^jaij ^>aul 
.J^aj)ll ja 4iiaa ilAJaa-1 41*4^1 4jii!}L) 4 alaa-a 4j*4a3l ja ^ L.a 

Jaj|U-i- II jl jA 4 jab, i all 4j iK^ I obi 4.i.a1?a all iT iL^al jjC-Vl Aa.i 

^ja—jj ^JaLuUj lg_jj 4.alrk.a 4-uaasi JL 04 V 1”,^ ^ “Lias'll 

Jjl A» Uu. ,a.\l Jja . ^ja^jll AilLx-o C lli-ia. I Ajfc (jSJj 41*4^1 pLjoslI 

,_£4_II A ^^lalll liuLa^.1 ,jV l4g£ ^aljjC.lj ^jixJI CjaJI (3i_^ JjijJ 

I _ aK S(_3_ J_^iil ^ _ lb frLalc- _jlaj ^ 4ijJ_ja 4 jar y j^a (_jajl t lulc- ft!>Lal 

^Ic- ^ajLojc-I Jfrl■ >»* jilj.11%I 4jw.i'11 Ijual ^Ibll lj\~v'i ^ lja>4aj 

_Sj jl <_£j4_aJI LLia-i!' ^jbi'L.'.j ijxalbj .bajjLj ^^LiaJl (jaLaa-VI 

(j_ a J_J^all - 1 J^-J i . 'H*'*',' jJJlsJ 4j^, .1'll 1.11a JjLaj (jlS I jl ^LjjjS IjjAa 

_ a JSLb_ J jjLajlij ^aa (J_yl3 bibaC. .all ^yoi oIxjVI Aaj^Lj 4 j , >.M 

4—ib Jj_all _?-H (jjlaUIl <JiL (j^ *^^*4^1 ^4^b -Liafrb-a3 J_ja*j 

4_a]ii_a]l I'lli-i-bli 1'f~- 4jlb _yA (jj^j jbuVt 41a. j f.baa3 lilliA 4a. jj 

jl£ Ibl .4jjlaJ 4jjla-s ( ^Jc. Iji^C JI_^uJI (j4ij jA a^ilj jV b^ 6 
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-1 lljc- ali>itll (j-ajll ,ja 4 e1“i-s a l"'1 U-v 1 lilliA .lajj 

Jj_a -1).1*J) AajJ 4jaaJ (J£ ^ 4jl .^IxjI aApC. 4-uiaSl (jialjlsl jJjaSI ^j£-aj 

^jC. tlAjlilc.1 t4_illsljl 4^^}a AJLa jl *J^\ 4_i£/\j AijUaiLa]! 

t-lbA_jl tj»l__!ll L$Ja.ljl l-JX uiU t4jV Lp--^ pl*ia#II tUaiJl 


4-uJa_aVI 4 a _L^a^ji] _}aVI _jy ntlll j_j£J .^Ljal A*J aL>isi 4_ala tilliA 

kill_iA Jjj £j jjl LLoj-o ^_jJalLj — (Jjliall V 4jjJaaS/l tiill jl ^1 — a-HatHall 

j A LaS jAjll Cj* 4 ah-s. all i"il Ia-n. Ill ^J! ^_a!jl ^UuVl 4 jU1j 4alia.a 4 ji>»al 

V 4. — iaajll o^A -lie- ^j-iall t." '■». ill alaiaC.! jVj . V P V J£^u ^^3 jjJA 

^3C. £-a 1 AmiIa jjSj S33»1 a 1I 4_iiJaSVI 4j, ><^<1 dll^jjaAtlll jjjl 
xlLxll ^1^)11 Jjil jjaJal ■ <u V jjJaj J£j t4tHaA.ll 4-alaiiAll 4^^aJI 

j_a 4_ilia a dlUaaJ ^11 -aIL JiI*jV1 ^J -£^4 »1ij-itll (jjitj jL ,_£3ll 

•i>jl' 


j'jljVI aLjall ^,'at.rfill ^jasIjIsVI jl tillj^V 4 ^ljJaJ 4 _a_nj lilllA 

, * 

li—jx! _jjoill ^aaLAll ^ 4 jj*jLAall jC. Vj 3 -*-a-a jj£Lj 1 -aJJ JaiS .laJj 

4 ~i l lr~_ jll 4 mt a 4 Hi"*. 1 *1 'ir. f 1 . ^kflU t—JU^xj 4Alta jj il ill ^ 1 4 \\... il l 


jx jj£lj jjuVI frl.>«fitll jl ^g-i*! 4jaaill tilll __>laljl ^gjll iafijll ^ J.a-v 

4a.i.4i _aVl J4-J_^_1 ljj .4 h-vlll a4A ^3 ^j^aljUlL ^^jll Kt ill ^ - Uta 

3 _jJUC- jljj 4jli t4iUaILa ^jC- 4_jj_ia2l (_54*J 1-gjl i_g^ ^1*4^1 4j!D11 4 tlla^all 

t^j—A 4 tlla> a CjIc. j)a>,a LLajJj i j jlxjVl 4jj^illll 4j J ^a3')/l ^ja 3j^a 11 jjl 

_y±jj.i _till liA (IaILla (JaaI a' i>itll jl jl tiillil ./jaIJIIIj a3_jajAll Jaltill 

JJaA-Jll! ^-1 . Lja jl 'all^a JaIJII! (jli te^j^C 4j L >.al ^laljlsl 4 •% j"u 

JlJ>__j ^ t^SiUajA Igjl ^glc. 4tll ; >kAll 4jjJaSjll ^>laillj| ^jialjlsVI I^J 

t4jJlaA 4 j. 4 K AaII j tJalLllI Jja 4 o !"■ A. ^11 iJlilc jaa a! 1 LtilaA jja! Jill 
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4_u^a_il ■ ^u La£ tiil3j a£.j L>‘ a 4 lA-v 111 ^Jaljj 

!».V1 LJ—* ililc. j<0-^<a 4^a.j 1 iju/i 4 jl»ni <S^)a. 4jla. 4 aila. 4 

. liU-ia j-ol jj31 jl lxj 


ILa j t4iol^Li]l 


4_llla-o 4_aialLa 4^^ja. jjj jfij ^3 4ji olLa-lS ^i]l jjjlault ^-kiajl Ji3i3 

V tiil_]j Jj_a (iC.^1 i ^lc. .jlajS/l 4 j i >i3 v jl (ja 4jja lilliA jlS La Ijj 

4 64j a.ja31 JsL*jV 1 4_ut^J 4 .j wo?S‘ I 4.JC. jjG. p.^_ij ^jb till! b_j4aj 

_*HaJ1 4 \.>i aV! 4 j J^i^k dijlS IL! Laj tl aj4c-j Lbj_^.j J.iaj ^ill Laj 

. ^ k\ . >il Jjlj 4 J pi 4^a.J 1 1 41 41 ^jJslJU 


1_ic-J t4llmVl ajlA ^ s k'L^a)f\ yll i_y a*j LS -lc- iJjjaaaJI Ja.1 jja 

Jljjul_31 ^_lc AjLs^I a jLoIc. JjLaj l^LII ^aJSjJI J-iajJI (jJjS ^ 

p^j_A 4 all-i^ll 4_alalLall 4£_)aJi >_aLti")^.! Lnc.1,3 -VLiiI i _ is in ;_jl*4all 

jjjjtLa Ijjaul t^yJialawa]!j t _jjjjLiiflllll j^^Siall (jLi ^ibi tc.Lal*Jl 

jjA lillj (ja ^* 1 %. 1 .oJA«laJl 4_u«ia3>U 4j_j.l2kJl S^)£all oJlC-bjau ^g'3 jlLa 

oj_SU3 lj _3k g* >>i _J 4jn>i'l 4£^a. 4jta jlxjVl 4 _xDL 3 4,s.<-»al (_paljj3l j)l 

^jl_SJC.I 44£J fj (ja _5 t^U-iaaJl jjS 4£^>aJl jLo) 4illidill 4-aJalLa3l 4£^)aJI 

c.\jJa _C-l (jl _3 i—U ju—J l _jA IjA .4^33-14 4^aiaaxa ^3 ^^-ujLjiVI 

j^a 4 ll'-s 4 ^-1 _jjl ~1 laJLail i gk ^ySjjjl ( _ s Ac- jyiSlc. l_jjl£ CLr^Jl (JjjjS 

(jj_) £^J 1 .f\ m'Q>Q 4^33-»43l 4 a hi i all 4£_^)aJl < _ nL <ju£I I_j3jLvj3 t_JjLaJl3l 

4jlju — jaljlLiJ 44 ±uu 31 lju<a jjx JjVl mi'll3 4£-\u<i ejlc-1 ^ (JjLmiVI ^jk 

A^^pJl ' ^3! "l^aUijSI (j^i V J sJ4jal3a.aH 4 ^JalLall 4£^jaJI'' jpa 

^_Hll i_jjLau3l 4jc. Igjc. i_ Lui£ 1I (j£.aj V j)SJj oJ_ja.j-a 4»1L.^U 4aJ->Viall 

, ” w il ».\1 *v 1 *10 1 1 ^ j 
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- jll j tA J Bj A *LiJafl 4 j^£ 3 4j^)2kJ T*, £ (jLui 

A J>— 0 j£3 <» JiJn&j ^ya Ai i*jlo cA-jj^iJa ullL^aj . \ Ag-Jrw j 

'—iJ—kll tPJaij J) J j -° 6 > “H ^'j Aje) B j 

. ^ lA'N. f, 1 i_>iq1 1 

Lj _^_ill j_ jjS (jl_3 t4jSajl£ax]l i_jjt^j]l Jaiia (_jjj j)j]jlLa. (jl Laj 

^ J J—i~~i > xi_ j ejjJa _JL A _ilxLaJl i_jjl_jaj]| iHul£ I jl La (_£jj (jl J (JJjJSJl 

A _j^aLll oj_ft> (JiLa .A uk> fl_£U AtU-iall <£^pjl (-jlLLSl ^^Ic- ^g~i.^C-Luu> 

ijj—ill j—* jj^.V 1 ^Jjll ^ j_^=all A 'L< La j£j ^J ( '(Gedanken) AjjSiJI 
A£. j _a) jjl J_jtalL CLijaS * Y*l ^Ic. ^ Aj_^j jV ^jLuJI 


a —: Gedanken experiment j' thought experiment 2 —jjSil' a —ijAill (*) 

j)\ —jja-V |Lj^ jl^aj l^LLkJ ^jjj L.n-t ^ja Ai^^a A-iiJaljjfll 
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_SI jjl ^9 A_u^j jJJLi. A_ii*j1 _j]l . jIaLoSI &AjAa-a l1uI£ f.jjJaSl 

kc.^. _m jlA&a (JjSjal Aj^^J ^)£Ls Aj| t JaSL&SI &AjAa^a A£.^uU _^Aujl 

^-jLjJ! ^jjSSl ^ ^LalxU |jS-aJ ,jl£ .6 Aj*j ^^Ic. (_^ujlj9 ^l.lV' 1 -.iL «.jjJaJI 
j_ilxj Lie- A (j^J 4AjjSaSI ^ jjjjjAlc. /jjdjjim l_^aAiJLuj ,jl 

.(r,£ JLi) Wbj a 

. LafrjJa_ juI Ajjj_iStj JjjS m aJLs> puJaiSI SVnim jj£j AjIaJI ^ 

^_iSaij Jj-i— _i Ajj^S lIiaI .aJIsSI aj^^^HSI Bj A ^ jLal jaSI 

^wilS_ joi ^j.ilx.Ia.9 r, £ (JSjoi ^ ji jLa^-uiSI jLaj^ B J A lJll-ojIo 

(_ S%^ — ! J— SaS' ^— iSaij J] J-al jjlb ili La j AjjjS 4jjj^a Aj>.jx J] 

A_i ,jjjA_ jIsjSI fl ^S»S1 j| \j* ^jJaljSi c-L-iaaSI 

^_9 (jjliSl-^ jl) ijj^-ui ^-S^a. !^k lajis Bj A ijl A^J^j_g ljjJfajj9l 

jjj_ 1J ojJUL&SI f . jjJaSl ojS Jj-tfjj cJlj*ji ASLiJI oAA ^ JaS3 . ((jUo^SI g. Iw-aoll 

b \ >,A>s]' \Vnim diilfi I jj i t£lSj iwi^Lau i ^yb\ JaSIj B J A jj-o JSJ L_i^>ia]l 

jj3^)__la]| Juaj i_ Sjjoi «. j ■ ^->S1 s^)£ jlj tpL-iaall ^^9 Uua 

* f 

• V*,o (jSol ^_»Ja yt La£ Vjl 


^*v ^\ t4 it..- ill 1 f-1 jjl j) • ^ \. .A ^-. 1. ^>o\ l l**i i io i ■' ,T-*i 

. a! i.atl 'jfl lil »jjC- 1 Jj^xJ aIVii.a 4 ^ ^^al l \ 
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_iHj _i B J A P Lk-iaS ^lliLuJ Aj^LS f , S jLui 

Alucala A_u jjJa <ftB £Ljafill ,jl£^}^JJ 1 aq 11 

.^oljaJl j 1 A£jfl^>]a ^—JJaL ^—1) Bj A j« J^l *- L Ai aa I I J>0 

Bj A J;—« J£1 ^jnilA. 11 Jj Jx-^4 * ,>*-^ *j£> _$ 

• J jAA | 1 ^ i l<ift \ jVi 


_sj k_i_laJJ lIijI 


u lIuaj i B J (jVI (>3jjil 


lav.a_w 1 _$o3 ( 3 jUojj 4 h-t 111 .lie. .Aajlj AC.^)jjiJ A ^aj tdjanll ^3 

A__jj^£ An j . na A_aja ^^al e^)-a Ajj^JS o_jl_^ii> ^ i t.-rn tAlAjJ g.1 tAslI 

_^ai Aojjjuiall Aajnli j»nij 1 ^ 'j' 4 Ail A l _ ? i ^ dl^all -'•— ^ 1 ® J** -iAUu 

t^>a£l_ slxJI elalVI (_j B iiljajj B >—i^Ja AJa&j 


A rail ^1 J jna Jl (Jj 2 ^ il A 11 B <—S^>]a AiaSi Anjj-ssdl Aa^jnSI 
—ij JaVnl (Jsl AiLoa (. j;tAll ^ l-i jj i ii A ^^osl^al llila Ail kina. v^ 1 

.^,1 ^iiail B ni^Ia AJaij 
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■“Uiuj aJL* J «. L*aS JiaiLuJ 4 jj$ 3 4j^)aj f^ 

La 1 jh-vV Ijj ?B J ^_3->jt.i liLu :_^k jYI ijj-<alill (Jlj**]! 

jV t jJJI_aJ Ajau _ill lj_jua Ajlgj jj£j AS l$j]i ‘A (_^ol•s iTiSfI dJaLulj 

iJS_ui ^_3 U _Jja.1 j]l jjjj i jj.'l>j>ii Ijil£ B J jyjSl j-*3l 

(jj xa jit LaS A Jj AiuulL Ijjl£ La-lic. (jjdLj jyjj ^”1 £ 

J u<aj c-_jjJa—II (jl B (_j—5 (_y«al2a_iIiVI Jaa^V JjVI AlLaJI Jl . V,! JSjIo 

OJJi —“* aJjII AjjaJill J Aji jjja. J iB Jjl$j jlaij Jj jj 

J-&— j-i) IjJ .V jl ^JlaJl B __Slja A As 1 Jl j_)j-aj (. jaJall (jl 

C-l_jaJ (jjja (jC- A^ila-a]l 4 ^LT'^ll »IjiLlSI .33 j»^jL JJII B ^JSl_ j >-8 

f. J 1 I ! *. . .1**' 4jSjjLSi« ^ 3C, L „ *1 _ -V \ 
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jj^ja_ HaII ,_£jaJI kliajl (jjj2 Jj ^_£ja.l aj-a ^ »>iij jl ^Jjllil j£xj 

A _ Sja. i_sLj_ _j£! J AjfLulSj^l k_ijLaliJI jJLa ■ _ ' '■■.II ^_a x * Jjlajj 

jA_JJ Jjl A <ig .all oAA 1 Aj» in Uaa. JH ^ ia*I jl (_}jS j£Jj .A^lla-a A_aJalia 

i,_£jAjl diaJI ^jjjS JjlaJ AjtjLLa J jl j/imVI Jl l*1jC.aI jl Ajl lAl^ .,i 
£ » 

jjaa.LII Aj j£a La jlijc-VI l _ J A Aik • LS C-\Si ^\j Jjl's'll jjSLsjII ^3 l_jjjAj£ 
jiallj IjjjjC-I ^ aHaill j»Uaj]l jL^ajl jl j-a — L)H‘ jaA^i^-aj j jjjaJI 

A_C- jAa-all ^_a jjkaJii_II AjjSja ^Ajaj A^Ja AialA A -v ^ £-jjll Ajjaj jl 

. AjjjlaJuII 


klia_i3l j >2 c-Lalc. A ilr. 




I__a jjAAaJ c_ijoi B J jJJSljAll jl jjAj&U V Ja°3 agjlfi ijl JaS/l AjIjC. 
Jlal jUjC-VI jJ*J J=^ J ^jaJI (3iJ^ ij^°i V -A J jj-alioiS’l oAa_) 
A alailall J jji»i IJ £ B ^^gjSlj-a jl ^^istJ AiV jLiaJI lAA 


k_la.jJJ tkfUjJ . (JJjjJI lAA jlaj A^a»j j>ji aJ Ajaj V £^j-aii ( _ 5 AJ — Aall-iaH 
IjjlS LaAic. ajl-i~vV ,ja 3I e^Jiill jal: la uAallj 1 _aJa~QLi jl B <J jaLill Jc- 
(_jijia jJaSl Jj C-lL-aj f .jiAaJI a J jl J tA Jj A i . nil Lj jjfLui Ajla. J 


lalin _J f- jjJh\\ ej£ jl u— ’D-iall lA§J Aja.lia ajjla. lilliA j£]j . jal jillj B 

e jjJa_ll Aj^ j_ui jIaLo jl£ I a] Jaia |_^al jlllj B ^j^jia ^Hlaij Jl Jjj^a^JI 

A_jjj UjA _1 (j£j_1 .k-ialjAl! jl jAj^a-al! A^^)^ aJI^ Aaixj Vj tlajlj 

Ia—& .A ^—s ^aali-AuSn a !jj La ^jj B jl jAajjil t^-LijluiVI Ia$J ^aj\ 
A__Jlsjjl jx jijl AailaJI B AjaSj ja-i £ juiall jSHi B ^11 A_iuiilLi Ajl ^ Ixj 
k ti.^1 ula 4 ]aij j^e Ail.nail JI]lL^ Jsjjj (■ jjJo\\ jV ) AiaLaVI B Ajaflj jaj 

Ajaa.jLal! eAA jLa .^JSI j-oj ^ ^^iiaJI i_Sjiall A la&'i Jl B aL-iaill A \\in 
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B f. l . >^al l 4 *i'fl 11 ' - \ i * 4 al Li ^1 1 4 L» i \ A l 4 *v 1 1 ^ 4 Q . .,*1 ^ j^^j ^3 

B jj u 44 k.j tc Likjljl La AC-^xji j f. j.>ill jjJulb l'm-v ( ^ILia]I eLjaill tJ 3 

jit ^LkialS! jl B j^b jj^sl^^all j4jj <— Sjjuj tv Lkjl-lLa 4c.^,u _j\ ■ 114 II 

4_jl jatJ ILk ‘^Ljgia]l f-J■ >»H ^LaLi. v Lkjl.iLa 4C.^uiJ j.uul] La 

jj_ajll Igjl ■."'j-n. tv+c LkjljlLa r _j ■ >Al 4C. jjji j■ ■■ B A j 

4 -k -Al (Jjaiij .B J] A 1 . „-,H j jjjijll 4jl 4 , ii r l . >.tll jiJJj c-LiJalJl 

4 w..itt 1 ^al_aS/l B 1 S_)J3 4 L>a 1 (. j^all 4C _yji J-^La j_jfL l —* 1 

B t—4 ViSj ^Jj ejjJall ^jj-aaJ 4 _Sjjj £>Jl£j .C-V _a& B 

B_J A j—a jl 1 . ’.' 1 43 La^a ‘B ^Lbl^J-a LtJajl 44^. LalLe tVjl 

. C-^jLil (jjifij jllii3Li 

jm jjjuisiii j^a ^tjjj (. jx^al\ Ac.^ui _}l.iLa tlAJj (jl j^Jc. 4 j£U]I t-.'.a.j 
I jl j ' *£• t ■■*'»l*i c j).wajl 4C. jl ^La jlS I jj . jjjijll •> 1 4 jUii’ill 14uil 

. 4 al 1^ a 4 ^ Li 1 * a 4 k. jlLiuSI j£aj jl£ 4jl l^gJ tAiLoJI s jull 

A _i£] 1 1_aLaJ ^ja.Vv II k_iJLi_a Jxillj jA «■ J)i All 4C-j±a jl4Aa i'll yi jj 

oli*-e -g al 4Ul-tl jnj jjLILaJ 4ji...\ll li^a] ^jLill _jj»i<*i)l jj-a e_)jailia 

tLj_=tJI (j_Jj3 (jl 4L.'t-k lilljjlkJ (Jj^jia jjC ILk jjl j>LaJ .^jljjjLII 

4 jiDLj 4.ji 'n aVI (j-4 Ju_^all lilllk (j! ^IVnml ^gJI ci*- 3 J4 45 ^jJtaJI 

(jlc-L-Aa Bj A (_ji ILj .Jia.1 j el 1 (_^pulj tjlajVI 

— (jVI 4_*J ^ 3 *^ f J' -*‘11 4C^ui jl^La tljlii j)J^J tjlajVI LlDLI (jlslii-a 

t4_j (j^laJI 4l*jVl (jjX ^ItAill »j.aII 4 c.^ uJ jl^La t_lSl^a JS L->“^ 
. C 4 r, j 1 i.Il jljLa jjjiilj tillik _j j p- j. >■ ll jl La Lajlj t - UjuJI Ijl^Jj 
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AJ (JS__i _9 A_J__)£a3l Aj^^jJI ^jx Lxjj ^^yi.1 aK.uj >iSLiA 

^—ijla J] lJj-^ cja-aaSI ,jl£ llj lx ( _ £ ic. Bj A ^g-^ljx jjj < — 

A_SjlLo j A !j)_1_a^lA. (jl ^^SLaSI 1 *'■■>' ■ .'s I .y ^»l jxi jUlL) B 

Ajjl-iLyi Ijjl-Lxal Jpsl (_£_jil e_)x lx.lic- i 4 >iiSj) As . >>l j 

^ ^g\ Uj.ll Ja ?IIa i_S_jaj <_ij£ . (_^i]ax jxljall Jjl UxjJa LluiajjSl lijl 

(_£lAjU 4 “ "s ill ^ ^ji^Ull Ls.liL) J^l ?A_iiJa_)ill liiJj ,jix ^C-jJ 

~jll£ .la* tjjtax's~lx t.SajU ^jxl jox _yk lx ^glc. Bj A jJJ 

^_ic ^gJ-lC-Loix Ifl j£xj ^.vV^I' A U ,„l Jj Ax_lLall A j^Aoll Ajj^jII 

(1_ijlj L— .aAA_ jUlxSI A-ida^y I Aji A_jil jjlx^xll < jjjiujia‘!i]l .laJ Alxjlixl 

A-i.t.A_ay I di_il£ III 1 aU-ia <jxl jjll jjfU yi <_)*£JIj A-Uja^ill lillj ^ j-saljj 

.ll _*J AjujI dill Ajdaal Ixx t ' ■ * >»■» ' £x Aj jl j £-Lxaj Ailikxll 

jl_ajyi ( _gjyij -lia. j aldoa III Jala Uliax ^jxl jjll ^jjSj Ai3 i^JSyi t _ s Jc- 

1_gj£J 4 A-j.-Ud-j A^^a. Alla. ^9 uUl/^I AjSl)Ij A.ll'rsx Ajdaal UlljA dlilSS III jl 

4_jl« fu^y A-dldal jlxJ aldail Ajkla. UlliA j»J UIIIjj 4Aj£Ijjx dijl£ 

(J51, »1i ^_3 ^ux^lU Aa.iJ-ijx]l Ajj^aJI Aj^aUll jjll AjIc. c-lijj .d.1.1xjx AjtAal 

Ajjx _ilb Ul^ s" jl 3 MhC* A-iiJa3V (3^“’°^ jAwiSLill Ax /uu*i V,! 

I ■ A»II A^ai Aj 'ir ill t"ij-s. ' UlliiSl I ^ ■ *-■» 'I 


Jj_aJI (j__J__)a ^jli*'..'_j ^jJI AjaLjayi CjIx _jlxxlllx (jVl (_5^>j UuCO 

A jlj — SJ ^ S 3 I AiiaJl . V“, 1 (jSd jjx Ig-ilc. Jjt^isll ^_^)iaJI 

Ajj^jJa SI aj SJI (J ■ xii V*,! JSjuj ^3 A frldaiSI A ui ... ^jjjal^xll A-jluuSIj 

^3 yjl ^BR dlA^Jl j B pUAiSI A nital al-sSI 4_S^>la]l a Uc' ^gJI o^wiVixll 
—aJI J B ,^3 jj^aljxSI ^c. jj Lajjj t(BF t*ns 11^ ^Uyi l^iji> A-Lij 

.VjV (J£d ^g3 lx£ lfc^)j j>A 1 (j^xj 4/jxl joSlj l*i (jl i_13lj jjl£ 
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Bj A a Laa S u '»jiu jjjSl^jall A jllL ' all-*-* ^_>iul jaljpll T,V (J£*S 

,4u±Loj a£^. “Ula. ^ 

(jl £ I jl 4 _jl (j—a aJ jjl j.la.11 uja-ill (jj^^al (j£-aj 

A _alii* * A_i«jl La^j^I jjfL; (jl <•. iaaS t jjUlli-a j)l» IjJafl Bj A (jjjal^all 

(jl Jj_i, (jiL-iill J_JA ^l*iM..i > yi Iji^J (_J^ajj]l ^Ic. jaAAC-LuU La (jl .I I>)jl 

.T*,^ ^jJajxi jA La£ (j-ajll jja A.laitl J£ ^lalU A sll-A all A.u^»i')j I 

4 j. >-aVI jj^j (jjjiili^a]l JjjHc .all jjl IjA tB J A ( _ 5 ^C- l-Auln'i 

» 

L—a£ (jjUal^dl !Ll£] 4itr\xi Aiai_j/ jyau v—lSlj-a J£3 AjJik*a vlll.h-> ll S j )J=ill<Jl 

.V,A (JSwi ^jJaj-a jA 

0jl_Sill J_alfUl dill jjj/1 (j^/l (_5jAaJI (_3J^i]l Ac-Ualuilj j)_jSj t_a j-mi 

l/ 1 —J 

V A jl ^IVn. ml JJ AjfLjjlSLia «. I ^ >=»-J A la mi I _jj Ig iC- i_ijaSJI (jS-aj V 

dlL lA (jl_£ Ijj -la_S3 l,i^aa (j_jSL ajjA: I jAj tAilixa A alYi'i-a A-S^s. ,la*jj 

(j<a A^jpAaII AjjSLtll Aj_ ( )^all (Jjl-al _j£_lal . aIxjVI AjjjLj A-ud bsj/l (j-a Jjj<aJI 

oAC.I mi <aj A_gll-iall A__alalLa]l A_4_iLou£j/ | j , .'ijla"iH i" )-> ill (jjj_)3 i_Jj3 

(jl £ I jl U 33 l^aUaSI (j£xJ AsUa-all A aliViall AS^pJI jjl Ajj ^jJa dl) IjUl 

■ ll£ Ijj t^^l (_g utAj - 'aH-i-a (jal jjJI |jl£j tulj (_>u4l £ j- jail AC-ju> __)l-i£a 
t(L- e jc. <_Sjjj__£]| (j^aj V (^JIHILjjI oA^ik ja ‘" in "jl AjUaall A^aJali-oll AS^aJl 

CjjljjjMiLia jla^jll ollA jjjSj 



gJ dllUa^,jLa lIijI jjljll-V 1 4j 1.,iill liLal Aaril 
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1 i_^al jjll • 

Aj_ uiajS (jl ^lljj_ u>\ ^^ic- '% ill 4 ■aollll C!j.}£.Lji 

Ail i iaj £ a S\ju^\ g.U j-tl ■ ' Jjlxjfyl Aiiia-a 4 j. >» 4 ' 

Ifr&aj A^llJaiLa jjiJI -il*jS/l AjjjL AxJaaVl (jS/ t^jl^ll -iajll Ajl ^^le. ^jja^ll 

.ilxjl A*jjI »L-taa] JuuS/! A_u!}1j AuiJa^C. ^JalLa Sjjj-a ^3 Jala Jjl 

(jl Ixa_xja LS J ~^ a _a!j !1a jl jAjj tliUi < _ 5 lc. *<J^Vl (_gic. 

4 -s.1 j . ^^__laj Lo-i ic- Ilia. I1& ?t;uaj . .ibt/il i _ s xLj 4 m<i jjfL 

J_gX 1_1* iA j| ,_£j.laJ! ujajll el i^»C-l tiljJllLaij .(jj£l! AjJusj (JI^jji 

. ([l ^jua (_y a t c ] ^lajl) jlxjVt Ajl (j^SU ^lajj (j^ 4 jla.u^jl 



4 flVi-s. -ft 4 *i j} 4 oVl-v. a 4 1 1 J-i^ l j 1 *i a i >> ^ x Wi jj 4 ii.nl T* j A ^JS-vH 


91 



aJAUH ^3 al^jj La jl jA lid J*. ‘Ll L^aAj La jl ? jJJI La jSJ J 

_jlA_La jl J—CJJ jjC- (j! A*J ttdlj j«a ^C. J! Jc. *Aj^3* 0_ > )j-<3liJl 

^_3 A^ j " jVl" A-laa.1 Ajc. sl^jj La jl La-Jalj wi. J iSjAa_a c jjiall Ax.Jjj» 

^A_uV! ^ a mj La jlj AaLtl! A_UaaJl AjjJI dljl£ jjaJl lilli Ala ^gjL^ax Cij 

( ^ < 

jva/jl/i—J Aj_^J-a La (J£ Ajl Jc. <_S^^ja^a ^ilalaJI _jA jj£Lil jL (g-AASj 

jjJalaJl (jl jA (_£_jaJI ‘"'** 'll jjJ] (^-uiLuVI e^dll .ajjialaJI AL-s.Ill Ai& 
JxJ lAAj . jd jit aJV Aj L_ij*_a — "j^M” A fci-sl Ajc. aIxjVI JLL jj£ll ~ 

jdc. j__jta_a 3J ^.j' — A _iiVI AjjJI Jc. o^^ly-o jjjj jd jail AuamU jl 

jl^*Aal^. T",*\ (JSjJIi ^g3 Bj A t _ 5 J3lj-a (_£a! jj£j tAial jla HjIa^V jilLljAa 
L ~' < La-a |a£> jj£j niUj ^aC-j •aI*jVI LjLL jl a I* A .a jL_a£ aJ jaj tjlalSA a 

.£_jl Jl A_*JI A_jl Jc. jajl AiLjal £a aIsjVI J£/L jJJI jl^ IaI ^di3 

Bj A tt 5 —9 jAJSl J—all i_^aJ jj£j <aI*jV| JDIj jjdl jl£ 'a] uIUa 

i2jIa _id^l jj.. ..-a A£jLl_a A,. —T-ja>a J jaj ‘ALlj^I Jl/L dji.».a a.LiaS 

. Isllaa jjj AS (j-alji!l (jl J*J Laa lAial jia]l 


■1 a-U 


jVj .1_aLaJ (jjj.l-vll oLaia-e aI»jV| ^^JC-Lj (jjfu jjill J Vj 

tA_jUdl Aajl^all jlxj^/1 (Jla tslaj^l (^C-Lj jj£ (J [_L>IS1L AAa~a ^^Aa jll 

oAA Aic. . AjaaJI (_jAjI t .1a> a j_j£ j>$3 — Ia^S (jj^ (_^9 t,~jA^j V Aili 

^C-_) _J (jl A_a-S/ (jlay i—iuS — I AjJl^j ^jAsLSI (_3J_^I Ajal jj Ajaiill 

Jjl 3 ^* 1 >, il l [ aC. ^ ^jUJl (jjHI jl AjA^j 

^ jjj j_a ® jL^-as, LaJ LaLaj l^ij£l AS ^jl jjAiJ jj^jill lAA »LaafrI. (jAa j 

jl a jj^) g . j A l j LaJ_jj tjjLilaJ A \ uu ill Iaju JyiaL JsSS AjjiaJl aljljLiikJI 

1 _a iS J— j ^ _iC-A IaJ .AaiMic. J&)J\ jA ^AjlSill a* la. ill J(_gil ^LajJajVI 

^-a jj&AjJ LaAiC- Ipa (Jxl*jJI JJ jjJajJaJ L_Sjaa Jill (JSLLaJI 

. jyjJJiJI ^Uj 
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jxsJL 4—1 ^ j 43 4 eU-i ^11 4aoia!iLa]l 4^^>aJI jl 4 j, U^ai jj^jill l4A ■» 1 ■ n 

j__£LaJ jl £ ILj L—a I J a j*J ^ jJ j . l^-ic. t—taaSJl ^Laa-aij ^1 La 4_mul j£jj 

4_L-a.iL I 4-j^) < \iil 4j^>aull Ij-JajaSl t4 alU * A^^yu jc. 4 (. j-aall -I laJi ■ J 

^Laa—C-l £.—iaSl 4 1 _£j4aJI al-> LI jjajS CS^ - J (jjJSgill ( _ g i 

j— a J—^ ^ j^l^ ~ J* ^ lW.^' 

4 Li O' ^ ]j *)/ jl j 1 .a J O^yi iLoll £ j-Jall (jl 4 U-.N j i,>»qll 

. . ^-cL—aV 1 B 1 Sj la 4 Lo'i till j 4*-i t B 4 \ ■ aasll 4 mo.,,1 4jiLaJI a ajL. 1 l 

4_iila-tLl 4_glajl-all 4 ^j--ll j] lT»*'.,il ^1 jlaJI 4 jt_nlaJ jjL-aj a^LLjj 

(J £ .(■ j-Ja II a4aj—ig i—JjLaL 4 L., ■ J j\ IgJc. i sJu£il jfLojj JxaILj o4_ja-j-i 

e4 A J_a-a <•- 1 r. Vi ■ ..V 4^1^. <jljA > jl .4jl4a Laj j 4jliil I Li j... i j±ii (■ L g^< 

’'■n-N- f.' >>»qj jLlj*^I S44*a-a 4 j. >»*l jc. 4 jj^jiJ|j 4 j^jl a j- a ]| -lala-Ja^ill 

j-a j j'-vl ill ,_£jj tiillj j-o ja£YI . j-al jail 4ailla-o jl£aV jl tjlxaVI ^^laj 

4_j^rvill (_£j4aJI (jj^ill jUiiSi ^ Aalc. 4 —si*a]l j£-oa V LaaSlaa ja^jall ILa 

^ 3 g . jJalj j_A Lo£ t^.uui j-aljal! jl iV',"! j5wi A j i all 4 jj£$JI 

4 <i-~i Vlg 4aC lag la (_]£ jSj-aJJ jlj^igl.l-n (. la^S dllaA jj£a—-3 tJS-uall 

4jjj__Ja ojl J iill—i& 4 i_ij_jaa]l ^^Ic. elaa 4 jSlj ipLjaall jx 

(_3 4^11 ^ j] -s-l^lj f-j^i tLLiA jj^J jl 4 ; i>J iSj.*.I j 

14^Jj 4 4LuS/I ^-aliLI '-A jLiJaS c-Ljaill "ijai ■ a ja jla 

jajill (Jj 3 j-a j_yo&j J3 4 jlaajj-Js j\a^)S 1 jgijajj jUL-afl L-U-JI 

4,> s\ iaaa glala—ia^jS Sjc'ua-oj ajj£ j^-aJ 4-il ^ 5 ^ vJlLaS ^gAjV 1 ) ll 

4__uISLoLj o —a_L (_^L1I jj ■ ■'«"'H jl jjaJaliall C-Lolxll 4a- J 4^1 . IjA Ja-I ,’j-a 

(Jlai.j jaA j V] jA La jjj^jiuia t- ja-a J] ^44 o_jLi] ^l—ajjl 

. LcLoj ^-oLa. 



J _ 2s t (j(jjj^lj Ljajl ?>& diaJI jJJjS «.L>JaC.I jl t“n-s. j) 

4 f.1 jjjiJI 4 C. jaax (j _a jUaiijl ^3 l_^jl£ Laiu 

J j 2k j < _ 5 -lc. LAaC. j V , *1 4 ^ ■ >. j^Jl 4j^^Ji]l *>j^y 

I jl <a] j A j — ^ jgi .all 4ia. _jll (Jl jajJ! I jlWj j| *4 allnJl 4 ^lATiJI 

?4j5LuI£ ; uiI! L_ijLaj]L 4 21 In ^11 aSj^JI je. c_Li£JI jjlsll^. (Jjia 

^1i_I! j_^l 4jJ tg j£]| J lijlj La£ tA^Jalj U^j\ Jju3 

4—S^pJ! jl ili.V A AAlAO Jl j i i_ljLaa]| jj ^2 liljLuLaJI » ■ ttA 11 

1 **1 jy l^jikuSj Iaa QJ^J 4S .^tjljjl! ^Sa*jI j& (Jj jm.all jA AsUsaJI 4 ^IVi iJI 

t(_gJ^Jl JJjill (jx (j^ij t(_$^.;12lll LllaJl jJjS f.L_aaC.I (J^.1 (j« 

j»_Ae.lM»aj _j 43 t"ljLal" (ja _ji£l 41‘. J ^Jc. IjJlLjc.! jjjll 

(jl (j4_u ^ f.l. >.all jl lc. jA jjj 4j^._^JI jA jy. jlj 44iJl 

!j_A JU1I 4»jpn_i jwrVn jilt (JIjjjJI Ijj -1 ...-vSl 1 4kttJalLa]l 4^jiJl -LajliLa 

(i_ius j ;1»j j4_llj f-' ■ j^ 4juiajl*-o ^Lui^S/l 4_i.ljJ V IjLaJ 

j JC. 4_^a^a ^ f -vg j,n<lii (j.\ila"ill (jjjsll t>° (jjJ2k.lj]l 4aj jVI 

jijj iJiajS jj J 1 jji\ IjkJ jl iij J>J liA [ _ s -lc- l_jJJ=kj ^^iJj .4-j4jl2~i 

1 n ia c£]LiA (jl j jj Lil£ — La jx jLlS (j*3llj jA ^L-jaill • 

jl j-lJJ *)1 1—sJ>Lajj 44j£J ^4 ^U-»all g. 1 a mil ^3 ^jy ill (_jjJJ La 

. ^4x. _j\ nu<all 4^^pJ! 4 j_^X.1_i rJ lL (j^J) 4 ■aJn'Vv.all 4il^pJll 4-ajlLa 

,4^^^U AxjLLa (_^1 (_£4 jj V nil Ijl^Jj UL^ (jujl f-1 ■ • 


jl 2_ul£kol J_lLkJ ^ jja 4 jj 43 ,_^j4aJI LliaJl ji2il mil a 1 4nC. v jl u! {*) 

.4fl\)nA> <-aJalLo ^-^C- ^g.j» j 
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<_£A—jlaoll g.->a ^-Lalui^l jiib Aa. jaldiftiU jObl jjd 

^_s ! _ j ^ _1 (jibll t jjjjjjlSllt «.Lai*JI ^jd b. ^bal Jj >_iA$j ^gj]! 

O'' f. \ jjb i jilblaJ Ajiuiill I Aid] ^b jiill ^jAaOl jjc. Llia_i]l 

0)j_u — ( a£aJl ( jJb j — 4j_>ablli .ibjia JA'.nl (j] ojAi]l oAA j)b]j 

4 (j—d (jj jj (ly_^“ *-" (j_)i]l j*']*!<« t_3J^)i]l lua 

i_£_j—=>.VI ^ft \ £ i£dj V c j~ia]l j»Aaluu ^j 31 <—)jlO" (j' Jjj-oj (jj Obid 

.4 bb-a 4 dlalla bji j)C. i_ LiSJI 

Aj Jtij j (jjOOd 4j^>aj jb'Vi liC-A ,jd ^C-^)]l LS^ - 

fAAC.1_m jyA_11 L £jAaJl iAla»i]l tjd (jisbll g. \ .>>C-VI ^gjj Ob .jd Aj 

ijj) £ 4_Akld tilljAj (j_a i^_5^' 4d.'*Ol ^a1«a] 1 ( _ g i (^gjbijl jjJaS 

^_^Oldj jjd 4jt2jJd _jiC 4jAA ' j«bj jl L J bj ^JC. «dS . aI*jVI ^^C-bj 

(jjJjA_Ot (jjja.1_ill _jl j ^ OOI t' <V| (_jjjfi J] IjdjJajl Jjjfl (jiAlbdH 

j' —9 ^£j£b (jC j»A jjia.1 J (_5jAaJI . .I lO I (_3JJ® 0 4 fAgXoJ jjijLbl 

4_ahVtd 4^__^. Aj^.j ^»AC. ^ftUad O 6 j_&! ^b'O jjd<a£.]l A_ja.j 

^_£A_ibu.ll AliiC-1 ^1 (jjAldJ jibll j)jj jAaJI jjjbabll l^iLI Afl] ■ AaU-i d 

^_ a ^>1 diajU OJalid 4b^a. ^jc- Obibl! <jd li. n ddj La _jft ^Ibll jj.-^bl (jl 

s s 

Jl® ib^jJa b5j (jjbbJI j jj ^bbO (jjJjAibl jjiin.b!l (j jj'.ij .gbAaall 
^jlc- (jujml liilAj i4j3 iA ladll (Jla-a Vj -j'j jJfr jjUdSjJI rAA (jl 1 jilaj jjl 
^ljoi».l (jC bAAa ^)dbj 4jtii]a]l <jl I _oSAj-aj _j<k 

(j 1 b ft . e Oabl ^3 OJoild > al ■=:,-,<! IjjjQ ^jl a]1 j jwa ( )l 

Cj _(j_a i. bOU iblfl (j' ljj^_jd g^g-Ol j)l£ IaI 4jb ^"iid 

(jj £j (jl ^ dOll jj—aS 4sl]ad OJalid tliA^j Ijj ijb j)^J •'aiaJI 

4du_ilb ^a-j all jjC- ^jd 4jl ’?j.a]l yk liftj i—Lb£]l baC-li-buib 

(j" <.11 ^ 'g- jjjAAiajj i^Ojad Addiu Ab^ja. ^jIaJI jjj-tabl ^Aaj jjl ^A 
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^.4—S^aJl iil_ill -N J v 4il 4iLLi. 0 ajj Jjj^asll (jl iillj jjjs 

^ all 4__2jlLall AjSl xu V ^jlill jj|n*>sll jl jA ‘ ';■ all 

wlj ~-"'j (1_a Uajj a. jjb (JjSIl ■ "J I LLal ‘ (_g 'uVa'ill 1 * ill (^J^ ' £ < 3 J j 

?L_iajl ^Lk^aill 4 1 . .1 */ /1 if- 1 > ^ial l ^ 4 ^Llajjlj 

(j_c (_jji_ £11 a^^UII jjc. cjV jLa-ali V ^l ill j jjuaisJ! ,jV j 

I jl 4_jl ail_Jj (j-a 4jli t4 j^jil^jrfs 4-la ml jj 4°2L» * 4_alalLa 4£_^a. 

t—ljl_iJill 4 jC. ^l-lki-iib t. iirTv ,Jjl ^ a"i*> 21 jyaS 4£jiJ! lillj i*'W j 

^g. il Ml jj.m„ jjli Lji LoC-J ^IVn.nVl ILa ^)SjJ . jjLIL^. Ul jaJ 

4_illa-a 4-aJ-Vii-a 4j£__)aJ Jj V 4jj — _jAilLaJ 4 j uuill l,liaJ ^LjysJ! 

ol ->TiVI (jl j JjS (j-a bAj jilSI ^j-laJI lIasJI jjjja ^.L-aaC-l jJxaajj — 

A S1LJI 4lj Ji\ ^gjl jVl oJ_jxll y ^ <aj .4 oja^ 11 . g 1 . ,a jj <_i a ja.iil ,_£j2l 

A _ »j'U< .jI*jVI ^gC-ljj jj£ll j]b 4_lll Ijlir-ijj ^jjjl ^-llniiiVl LgJa.jla ^gjll 

jl —jj ^Jil^ll 4jaIx jj*! frill lLi 2 _j]I (J^a xj (jjiji b' ^i j lJijjji tJLiJI 

jjUI _=J 4jOij_ill lj_i^al ^gjbll jJjjifrili (j^a ^ujj (.^ill l(jj£U 4 £jj-o1I 4jjj11 

^-iJa_3 j ^jII a4_jjbiyi 4jjjlb ^)£jj t4iiJax 4-aialLa 4S_p^ J jSb j ^ill j 

.1 _laLaJ 4 jJu1Sj (_gjA-^-ll (JJ^ill 4jlbll ojli^ll .^^jl -‘.3-^3 ^ajWll ^il jll (jb 

^ a (_pa3 1 -jjj 4 jC-b^ll 4 j^*j11 4j j^ll (JLlilS lij La 4i^)*-a ^3 (jjJC-jJ 

jj—Sll ^ *^jl *jVI 4jjLAj jjjui a _jA 4 SjJl 3 La (jl 4o-li'~w .ji-all bj_)ri. 

1_a| ! j^aj~v,a (jl^jm.i'i 4l LiSljjj (jl ^LjJalj ^blaJj (jjjjj .^g-a.^)l%21 

—4^4 CT?-j'—^ UJ—^ ^ UJ^4 J-^4 JsUjVI 4jjlib jjx-all jl 

.jUijS/1 J^xLa (jj^l jLiJ^l 4 jj^1j Lg-il jl tjLijS/1 


3^3^. tJlaJl 3A Ija> J JatilU 3^ t j_ujUII j ^ (*) 

3/b ^- 4 _C» jluu AjoifiJ f- ^ flVi ^ p_ jail ia| Lfl ^ n> 1 ^jljiil 33*^1] 

33 ^^ Aj^x-J 3 ^-la^ l_iH*JI ^ 
JiIxjV^ A-ijlii Ij3*-a AiinJl 
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(jj-all jjJUjl_till (jjl_A (_£jljl lLi^JI (_JJj3 li]j.ll jl 3 jy AJ 

(jjaab—Iij (_1 jjj 4jC.IjjJI 4j.1*xJI AjjjJ! jl Ji£ jaJI jx ^ '■ -^j t4 i ..'-s. 11 Iju^jaJ 

4_£j.ii l_a! (jUJI jjmVill jl Jc. (JjIj j^aJ jx Li£xj lit Jala Lujii. £_a 

iJjJ. 1_11 <il_JJ jLaj t J jjjiJl jia.L Jala (Jjxfij ^J taJiLa. Ababa .Ixj .^JaLa 

b jaJ lj lau 4 j1aj .lix 4jJ» ij 1 jjl£ La jl ^LlHuil J! jJ^aJj ^j£]j 

afrxj aJ (jl jbaj V jVI . JjaatlJI liilU Lift JJ jljj ja jjLllaJ 4 ji..i«W 

jxl j_ jJI jl ji^aUuSI .a j^ aj .AxauuJI AjjJaiJ 4 xaAI jlSaSfl jj£! lilljjl jx 

Jj a.jJ t4 jl L5 II (jjjAali_lj JLl jail! abtA jft b (jjlb&J 1 1 bIL a ^ j jj] 

jUJlba jlall ja ,_£.}J j Jj 1 t jm lAixl jjxJl bll.la.VI jx 4flJlax ulfcjaa-a 

Ja 13 1 jb» j_Jj La jA j tjlxjVI 4 ajVj 4lllax 4 j i >ial 4-liaxi 451 ja 4Jla. ( ^3 

(jj_S Jft ^51 Jl jl£ La 111) .jU/fl ^Uj jj _jft (*ilJl jis 111 

LS _1C J ji_<aaJI jS-aJ 111 .(llxiVl J£Jj balj cLjaa liJtiA jlbl olxiVI 

. JtaJI (JjmalJI J (_£ jim La£ 4JJg iiuj Ajitajll 4jjJaj Jtjl g-Axa 

4 i i^l ■v t' 4 JU II ill ^XolubS j£ r , t 

.il_xlVI 4_JC.Lj AC-bmaJI J (JjiaJ! (jjjlll jbux Jl Lijlaj La 111 

^_a a _abLaJl t. s \ Jj jx ILUajj tlaLxilj ii> J J£l Igil ^ jj i_ijui t4 vn-ill 

jj_ jlUI (jjbl_maVI (jj*i aL u a llj IliS LicO .4jwuill 4_ijlajl 4ja.jjAjll 4x-lj.<-ill 

I [ \ i ] } H » © j»lc 4jia-jll 4jijj J jjj >aijl 1 a£»*>»J 

A a^Lj j j» I' bjVjl a aJI Jl ^jL-iaVl-J jjJl Ua jA ^JiLal ^^ja .jj 

jftlja (jL t"i—ajiaJl JajAjll" Jj 4 uujlL AjjJajSfl s JU ASja, (jl t—ll 
Jal_JJ (j-aljik. (jl dJJlaj V n Kj \KJl jftl Ja (_jLa IJiLa (AAjjgfUl ISjaIiJI 

t 

A JjJI (_j lb (JxaJL £LjJajl La£ udlj jA V-lJ J • JJaAll jj mil SjS3 

4 ^jj^bJI IJaLuJI J! (jblj a i_yi ij jl J! tajji i^ill dibaiJI jx JjVI 
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\ V' K j «n ijjjl j__fl ^jJ! jial ^jaal 4 _}jLui (j j^*i 1.1 dlbjaaajll J 

j-a 4jAmj l-j Jjo! La (Jjl.laJI ljl£J ^jj I _Sjoji . -lia. (JS ■* 3 4 -v 11 ■ ^-» LgjS 

j *J 4.alia_a L-iajI t4 alma 4jjja ^Jl ^"4a±uull lAxa" IJC.1ijVI 

jail_jil p ji>lll jL I 'm w"' ^jJslSjj iASjUI £-a 4jjL_iaJ-a LiOA \jjaUq 

jxoii_aJl 4£ja. aJU ^^Ic- •'^ua.'l ^ C j.W a 4^. Jj-jiJ jlill pLjaill ^3 Lajlj 


4jLa _J-aj 4 L >j , ,i_j 4 jjLi i JJia'll jllLaluiaJ) jtjlii .dlC-bll 

. 4**i ilM I * 1 - i*b 1 L j ..C i a 4j jlaj (JuLol! ^ If-. - 'i . . | AS J^l 4 i , nj] [ j A 4J 

^ 1 Vi-vl I j)aj "(■<_£ i^all jiiVI" f _jgia cJL^-ij ojjjda dlAl i-jjm 
t4_i_ali. diLaj-aJ J j ja "dlLioll jlixa ploJaS" JJ l lib a jjjLu aJA ■ ■' ^lll ^1 jll 

Ifl jS i—).laj ^lll £■ jlill pLjaill Jail (ja 4 LiVJ 4x. jui 4-aILa joajaaa^j ^gjl jl 

, 4 dlLlLaC. 

4 J J j) J ■ ^*» j—S j 1 ^j__lii^a]l c-1 i >iq 11 fljSs jl laiS jjAiIml (jlajjsl 

4_aJalLall 4_Sj^JI (Jj a 4llml (jl dijjjc.1 uillll A'vjai .SJLiAiJI 4-j jJa.il! 

Jl^aa_11 ij. _It J/uIl nl L,.l,..,AJ jJ .^^jxa l$j| (jila-all jj^mll j AlUa-oll 

4_aiaVba 4$ja. .irajj V JIaILj t(j\Jia pblaS Aa-jj V IjLa] jAj 

A t.-x. 1 1 4 m..mI I jl 4^1 J*-a j£j l)SV 1 jjic. 4j£lj ?(jllax jjSau V_J Ailla-c 
jlajjC. ^3 ^jJajll jj»*ij |J J.’UfTi.H 11 a ^3 .(jlLuj f-LjaS 4%l~v j jSj j»J 

4jlj _i_a (jl iLall jJjj _ui ^ _lc. lik . jjliliijl Jaj dip La. ^lS! Aa-oLaJl Ajjuujll 

(1Y <^*l] (J1 _ iLall (JaIui 4jo<aLaJI 4 jnn'ill ^la 1. o-al 4 j-v ~~i 

:([Y. ,n 

> 

.Ajjjjoaill JiLLw'y! jisl ^jaa ^3 ^Jh La£ (Jiaj pLjiill jAjl_^* 

> 

j—laS/1 ^—xoa u — 3 ^—A 1-a£ (JJaj (c) ^-Ijill ^3 pjoJall 4 c.jjui« 

.4jjjaaaall 
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_al 4 alVl lall 4£jaJI jC- t_Sji£Jl 4.11-^iml jC fi4a.lj A aK Aa.jJ V 

A.\ in_ill ^Lo1ul 4 ^ 4_aJ juia JlyJI l4A Jjljj »"J 4jl 43 jcI . eLjaill ^3 

(J_JaJ 111 .«.L_<a_i]l ^_3 liljajj jl j jj l»j.aa lilV Ijiij 4_aaalaJl 

t#LjasIi ( _ ? i (iljaJjj La lau-s jL'Jjili lHc.1 3-Tunl UJu jC- 1 j-v - -- JljjJI 

4jjjl_uS/l j_g_3 ^^JjVl 4.aI>M<all t A tjija-II ^3 .cL_aa]| ^Jj A Amjllj (_julj 

A all-, jl A /.UTi jl (jl t4j'■ ..'ill ^ajt-all l4a-all LjLia.1 l^jlc (jllaj jjillj 

jjjlj 3 (JS ii (jl 1 1 »nil _jA IjsA j .4jjaj (_§\ A L)>iiljj LgiLuoSl j£-aj V 

> 

l a .* Jj£| |j)| «Vjj $4-Jjjao_ill jLluiV! _jial ^3 jA La£ (JlaJ e.ljj^l 

jjfL; 43 4jli ajllauj jUal ^^3 1 ilia a jl£ La j_^jU (JSLj jl i—lSl 

As Ikal l A *U-n Jl 4j£ ja. Luu^l 43 4jl ^c. j 4jC-Uallui1j 

A xJjula]' A _SjaJI jl ^-aJ jj-a JjVI 4-aiau-all jl Jaa.V 

4 3 l_jj 1 alll j-a i-ljLtfijj jl jC. jlaill ejji^aj t Lgj\LTi^l jS-aj V 4lUa-all 

4 j^jil£j-a — i_Jj1_ajll j—^ -La S3 jyC- j_j (jaLal ^glc- l4A >jjj . djjjal 

44l«ftiia_all l_JjL_3klll (ja jjaVl £-1 jjV! jC- I 4 L 0 jSilj .4 JjnoJ-alijLa j j 

jl_4 4lS^^U 4 jj3 UIjjuiI ljj4] jl paafl ?4 jj3j A Qjt .>> CjIjjTj ( _ s ic- tl)l!La 

j_Laj V 1^1 _ al p- 1» 1 V Lijl _jA ^ .ail jSJj jC- jiuU jl 4 j jaJ (jl 

jl j__ a 4 — £1HI j£-aj V 4 - UmJI l^$-lj (^jila-all 4-aIaiLall 4SjaJI jC- i_Lj^]I 

. IjLLaJI lIid. i_ja (Jjajxii^a t_AiL£ll l4A (_jLa 


ej_liLia jj4_aJ! <Li _a^ll (JJjS a-LjaC-l Aa.j 4iill4 j-a (jJajlill 

4_l_l_u 1 __ill 1 4 i a I jj^j__ 3 ^ al • 4,Ai^a-a 4_a^axia ^ ^^ i aLlaa ^Li4a3 ^j& A 1 1 . .i l 

.4_Hla-a 4_ai^iVu 4£ jaJ JV 4 aI j-^a (_j-a_jill (JJijla jC- jaLIIaS 

4_£^)aJI jl_j 4_ ASu _Hll 4 = ujjaJlll 44jiaJI ^3 jjjill l4A aLiJacI JjLa. 

_1 Luia_jl f 1 a jaill (_j3j (_|j 4 ^l_^-ll i_s^J te-Lall ^2 4jjiuil 4^ ■ aal^ll 4^aJa!llall 
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(jjfL jji (j,*} n AjL 1 j* jiisl ii3 .A j£jjl£j-ci ' . -S. ''■ 1 g A ' 

A _£jaJI jl ^-IVuml ^31 (Jxlllj ( agUK") ^A3lS -ilj .AJjlaJI jjjxsj ii3liA 

tA-Uxi °lVI j_—a .ljjx3l ii3LiA jS/ lj-ii i_AuiL3l j£xj ^l 3 f-l ■>>»!' ^3 4-a3jjix]l 

.oJ_ja.jx _jji Aal3ax3l A xlVuall ASi^pJI (jt laj Lax 


LS—^ ^ tSij^jx _jji AlikJl AxiallxJI AS^iJl jl ^1 j n . „1 . xj 
jl jix_J j_^ Igjjaj ^i 3 i i—l^lax]! Aji_jj CLulS La£x Ajl j_yi 3 l 

(_Uxu3l J& (ii3j . jx J)A La (. ° Lu£j j! A^V jfixj V‘A-ijjj jC. 'g Ax 

A— ..SlWati Axlalix]! A^jaJ] V Ajl ^ii 4_a.l jxajj La AxLxx jl ^3 

jj£l jjfili (' giljyjjSI j£xj ^ a£__)^JI lilij jL ^jjjaji3l (JjIaII ^^ic- bLejc-l) 
til_3 j ^-A Sj3 jjSVI Axluixil ,_jj |_}j .Aji»i)'i ^xxxJI I lixjl ^xxuJ ^x3l ii!3j jx 


^^iL—Jj jj_£JI (jl — A_ixalajl AjJjLiiji] A&Liixa ^3 c^ix-lii ^^jJI 

A Jj ... ,?k J _*] (jx».*l.x.]l ^Ljjill ^ \».x!l lljjlj lx£ t(_J*i]\jj . JllxjVI 

4_—iJlxJI I _ jji] aJ^AJ t^^jau Lax oIxjV! (^iljj j_yfa3l jl AiUax Ax]AVjx 

(jl j_£1 f agj-i] AjjjuU a£j^. a3Lx ^3 jjj3l jyjal jx]! jjl oLojS/I A±DLj 

(jj—£31 li—A (j—-a jLuVI A_u^jj 4_uxa_ji £_3allx j_j£j jLcjVl AxDLj AiiiiLx 

• aLuVI ^Lj 


A jLi ■ jaBj jj]l ji 'I'» ^I Ajjjojji Iaix j '■ ■'<*'1 (_j^jiVI o jxLixJI Aa uj] l 

(jl i—l =kj — (. jjJa !l Ac-^jlm ^l-JLx C llu Aaliax AxJalux a£_ja.3 V 

> 

I LI AjSf — -Ajjj^xi°I'i Jvjjj*)!'l j^l ^ iix% ^3 jA LsS a _3<-jall Ax-^x jljix (j_^J 

f ' - » 

A_J^p-HI Aaialix ^ ljjl ; IS A.ilkx AxliVix ASja (. J 53 dlllL ^ 


(^JaIj 3! (j3ajx.ll a_sLLLLLx 1 . Ajj j’i hilljjj . T”, "l j 1 ^.,j a j;a!l AjjSa3I 

jIjLo CjLj jl (ji vjj ^ ._ji V _c J.AajI hll (jj_j2 1 g Jr nl ^j]! 4 h■ ..I ■ ..VI 

e j— Ja __ A !«'..■ _^ A^Lxx ^jaj3j a j '. ..'ill I lix] A -V jjj jA 0 . j.>ill AC.Jjj 
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Jjx a-ijlj <JjuiLul Jllj Jjo->aaj Jc. IgJjJlS 4ijall 0 J 1 J 4 i .>»1 j 

i_J LLjj <fl!3a^ 4_JaILa ^3C. jlj ^gjJaij ,_£.jl jA-lJI lViimV 1 

. jbejV! ^^C-Uj jj£ J_j2kj JUbj 4A>1 *jVI 4JD1j o-j-tJLo 4_uJa3l J)ja.j 

'Qj'* 1 j_^_£j ^J* 1 " j 4S^)a. AJLa. jj-5_^_j-all jjjasl^all jl 4 aja-v 

4_ujjiill 4_ia.j_jAi]S 41*jVI a-j.'ixln 4 j. >.M 

jal_j « J" :[AT a 4 ^ ^ ] 4jl ^ ^ « A j»lc. aj£l1ix laa V .4 j^alA11 

j_& | _£-m3^^jaa jl£ ' . ^.L^asll ■» jfl a ^ ( Jc. & jl jl jjjg tljjl 

^_iLfiaJl ja_g-lil A La j£«a V jal aJu^C. 4 jiJiM a J3 jl Jj jLail j-a Jjl 

:[A * — V ^ ya (_y^ 4 ^ ^ ] 4 , ,-> l A I I 4ji.i''\l 4j Jag] 

Lul^j V li-iC- j£JJ 4 jVI A*j jj£il J aL-iaS liu.li jjfL VI l^j uaj 

^ f-1 ■ >>4 ,^3 lIiLj^LuiaII j-a Jtgj V 4-iC. 4_jaj ^a IVjLoj 4 4.i^i 3VI j-a 

jVI . J 1 _ x}j\ AjC-Ijj C-L) joill J JL-aS SixJ)}\ 4_ujlj 4 »ii.Vig II ^r.ii.^a'i .jLxjVI 

* 

t(JV-*=> jlojiVl-JJ L_Sjjai jLa jll J jl£Lall jl 4 jI Jl ^3 tills IjlLol t—ijSJ 

,4»jLiiij j_j^JI Jjj jlj 

lil_ Sj (J—ILa .^L_j jJJiJU Jaaa. AS ^JjujSjfLia Jjl-vj jl jiu V 4t „ <ml )U 

:[^ o] 4j'u> ill ^SjgSj^la 43 jj Jc- aL 3 j&jui tljUaaJLa J (Ja. aj£jx 4£-jill 

4il^ Jm 9 j^»’n<a jjj-aj _ja>j Jj*-oll i_aS jxl! AjIc. jJj»>i IjLa 

^j>i -nj V Jlj) “i J A LaS 4 j£Jj 4^)^l Jl jjj jl^all 4 jLajll 

.4j 4j-alaJl pLjaill 




|4 Jl tJj ajl Jj J lg-a4aJluol ^j]l 4i JaJJ 4-Ua jjJ l Jllill <_54a.l 

4jAui jll lj__ia ^_S ^_£ia r^K'ti 4 uvi>i"i a 4_i_aLaJI 4 ji... jll jl till 

Jals jl■ .■»**' ^jjaxall t'n^. jx 4 J 4ljjJ La£ al^Lall lijb jV tilli . jJJlaJ 


101 



Ig'is.lj_a*a ^_Ijj ill 4 j _uiLuiVI jl^aVI a^dlia LaAA^.1 

^_Hll aAii._jll AjsLjaVl 4jda_)ill . JUl Jj-aJI ^3 La£ cAjjLij.^ alj^ll 

. "ij 1-v ^ f. j t >ill 4X-J-ALa (jU JUSj 4 cjo-s. II dlaAkHml 


j&lxa ' *1 *au£l (j a (_jjj jJ T, T 

i^al^Jt A j tui ill jl_* jS /1 4 j£.Lj 'j* AcAy ^ (j| tJljJij (jj 


U _II Jl_aJl A _ »_LilaJ jJJLaJ A j u-u ill IjLus a U i ^ j*v ■*< 

C " *" £ 

Ijl . jjjLui i" 'Q .*“^1 4 _i^alaJl 4 jw.i'll (jl 4 _JLc 4 ^.I jjC. Jljjoill 

UJ^ <j' 6^J U3^d J (J^a (jl“*4 (jfr^ <Jj^ V 

J_jAiC- . __}dlda (■ ol <ju£I JxJIj 4 ...^1 -^.1 1 4 ji...'ll jjj ^lxisl .iS (Jj^aill lAA 

CjliLut j£l l jJa_ jI ^>^1 _ 2 J& I 4 -dau (j£-aj V (_£.Jl (^^ll JI>J 1 (j jSj 






Jj 

Jl 


-^J j*- 11 —4=• ^ S-ll^JI J_p. jlkj <_JI Ja- 3J (jl t^all (jLcU 

_a»a ^ ^-.^11 IfbjjlfLuij 4-al*Jlj A ,L^il *> II Adiuoll AjC. ji (j-a^ 4 jjAa. dll js3 

;LaA tAouluVI ^ _jl*JI 


tjl_U Jjfu to-ljAa. 4jj\jj;iS 4j^jiall 4 jj j^jJall i—ijjlall J£ • 

A _ jjJaoSI A _Ll)U 4 ^ -vl ill A^JIjlaII (j_jLisj IjjlS (jjjCklJI j)£]j tS ja jlo 




j; a .a jl un^l (jS-<u V j^j-jUl Jl-al-tVI (jl Ji^ill IjlA (^S Jj1*v''i 1I jyJJ 

(jj- £4 Jlja.S/1 (j-a Jjj£ .(^lill UfU 1 jlA (jj^j V! (^*-444 i^glJ)1 1 4ia> 3 ]! 

_jC-A j 1—a (j£jj . jjSI v a^i.l!La lIAsLa&I 'i j-^- ^ ^Jb a^p.tLa]l Cjljl >*'~'^VI 

^ _s ijpl _!La]l dil jaall Jj^'"' ja ^ja-aJI diVl^-ll ^ 4Jl 3 A 
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Aj •> jll Jt> j_a. AA__gJ (jl jl tjJliLal! (Jjjjui jt tfrljjjsllj eLa-Vl j_g-alc- 

w .<usL 

(j! I jjlc. 44 _JjSi u la]I dilil tu‘] c \)! 1 dj^Lel^.1 ,jx .1^. 1] 5JjLa^o .j 

(_£)l_a. j>—a A. aIIxS jj£I A_LaI « Jl Ai^uajl (Ja. 1 jys (Ja-aJ AaJ 

* ^ 1-t A ^ j tf". aI I j 1 j] | jj A *H ( jl^. t 6 1 c'*.'*. J t ** 'l l t ** ll ^ . .i t 

A_Aajjll _jl_Ll ^g_3 Ajjliikl AjUt-aLa. bjjA (jj£j LaJj calajVI lAA (j SAjLo 

ji ^>Al jjJ ja 4 _jIaaJ AujjLuV! jl£iSU ^gla.lA]l (_jJaLa]l i_ sLaSHuiI (jC. 

SjjA _II lillj ja djl jljU-al jj^j .4 jxlc. CjlaLioSlj oAjAa. jl^sl i 

Alla. iJjLuiI jA I j_j3jj (j! ’,^-ajj iAilla^a LliVl^-a j j j a jtj s-Lalc- Ai-}ml 

. jjla^o /^i l__)a.jA CLloj jill iJjliLiuOU 

qoIIa r,t 

ULasjj tjJJlaJ AAua'lll IajlaI jljjAall ^g-i 2 -all (Jj-asll lAA j lik-a-ai 

(jl lia j_b jgua jAj jAill_a. k_Jjlaj j 4.>jVill ^lAxjl (jl aAlLo ^ I'lUm! jl 

4 A y: k.j ^AC (jl liLWj ^Cjuiajl .aA_js».j-o ^yC. AsU-iaII AalruLall a£^J| 

(jj__£j jill Alau^ I Au^Aj AjjJaSV I (ja Aj^aJI A ^a. j L_ia. juu AsILia A aliVu 

(jl ^jc. (JJakjll lAA 0 jIaj (jA^yj .aI*jV 1 (^gC-lj^) j) j j JaSs 4j£-a-a I&^jAj 
1.1 la ^g__3 ^„, <K'a J< .~j 4 i a'. >i*i A 4 i ^.1 A. II AjUiull A'lajVI AaC-1j_j 4f, 1 j. II 

• jiLijLskJ A-iiiJillI 


£l _« ^ajL-a—j J)Llaiai ^B 3 A ^Uai jj) nVn jl J V’k’uuall j-o ^auI 

^_Ij _k.jll ^jl.WimVl j U'jj > «*> a La] lljlr. .^nunill llfiUaj 

J J_ a\ Jc. aKHIj j j i nflll Aj31 (_>ujLj i la 

X *v 1 i \ ^ a ■.. i j| j^ALJ La j| 1 a<< \\fi a jL« y .ni l A iC a.\»*i -a*i < 

j-u^-aoll f 11 1 iti 1 jj TT A. j^f I ^ „ j^-1 a\I ^ Iiiia .Till 1 a ^1 L* I jjj Ij*-" 

S^jLi-iaB A uk »»» j^a C&-® ,^-9 A A“\ a 

a_l_mjUuJ1 l i A jjl ^B L_iUij£Vl ^aJJ jl La] a jLa ^B i^Jal jll j-o . A. A^-jJa 

^oUIl ^ jj] j^.1 jj jlijm c^]Ll& jl jAjj . j^LLa L_flLij£l ^3 L lA j_^J j] jl 

.AjI j jll ( *1 *_j jlarj VLaTi^l 
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ia-i j i4jj j£ hjhO. yjj <Luiij Jlau AlaSU jjill ji ■ifl'a.j 
>' 1 —“j AjjUjjiii (jjjljilt (ji-J — ijJ UjS — Jj^W llualj 
Ja^laiJI »1& (jdj AjIjLu Cil£slc Sjj-ua jlsjifl SiJL 1 $jcIau3 

,4jjj£j| 

[VI IJ- *1 >] ^s-ijSL- .A 


V iliji Jilil! liljaiLj f^wi V :4-uiij jlia jll Jil J ILuUjj V 
1—gj| kliUxuiaJl Axi jiij V [...] jjijj V uija-i 

,4_ujill L_^Jaijlai, "jUu—a 4_*j2U" l$ii jj t jliojll "j5La» j^Ia' 

iJjVI ^Ij #A*1 j 5j-» "JilJ" hah jj£j CiLuuaJI ji tjjzfi Ij 

.j>j< m>II SUaJ J-al£J] jtajLlli ililj uiS _«J iaiJi 

[Y \] (jijJJS. .j 

litc JjlajJ 4j_^lx<_iaxs 4 ^ jVi jpSI ikiallill i_)i«-i<ll liji j La£ 
j£]j . jlxj^/l (jj£L3l ,'* 5-A ^^iaJI ®l j^l jill jjldlaJ 

A_JbVl £_o 3 j_u>Ux g-tial 5 ^jiaSlij <_£l ^cjlji A^-Ijj jj jVI ( _ 5 ^ 

aJi2».^a]I £>5a ^3 Ijj&jj (jl Jjj^jill 15 a ^gjcxiLJI qa .AjJIsJI Ajjjj^ail 
AjAj 4_i1jJ ^^ic. (*6 '' ^J)3 .3ijl jJI ja^jajllij ^....alxll ^aSa-all ^5lc-l 
_ftkJI A ^LiaV A-Ljjj Jjaal jl ^-jla lilL A-Jj» k*i 

jaj_ 3j jU — JJ.lll — ^gjl^ill ^ <n mil jasi^dil J liK mi all 

A^ U j JaLj j <tb_ A-a ^_1c- (J-ulII Ijs-Jj JIjlIIjj Vaj <A^a]l e^j 

.^jl jll A*j 3I Ail jajil l ixix^-i La JiIxjVI r I ■ ^sll c,.,'<i A\ 
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Cjl—2jl ^—3 JjaSl \£ jjJI t^-J' Jija £JJJ ajx 

—s-lj ~ 4__alLxJI l£j^JI Jlc —■ ^jjJaJI Jb c.^Ji ^■^ c ’ t'-lll-ojSn 

j—xa lIjI—^.IaI^VI J&Iaj jJjlAjS :4 : ujjJ]I Hj^l £-a Lajju: V ii-llLjaSllj 
A ‘sl)-i<\ll 4 £ja 3I jl oj£al JaIjII jialdl ials j j» jjjjj i^jjaall ml ■■■•*•' 
ljlijC.1 j jJt"mj ->$ j£Jj tlirk Jp 1 jj Jl Ja ^gjl jj2j*j .6*2 j^-jx jjC 

j _A l—alj .ojfL&ll killj Igxll ^JJjjxa Jill (JLsljtSjilll lijxx jJa; Ail Ia-lI j 

.SjjaVI A xKll <aLx 3 <Jjjdl j j£S> a tlxjlj (JlaJl 

cM*J' * J 

^_A • jUtl^/l ^C-Ijj »1 ■ jail] Jl \ i ^Li Jl <_ LlaJ! jaj JjVl oJatiJI 

<_Sj^x ^jjll ^tJ)l\ jj uIaaj .4jjb jjill j 4jniJ‘JI ^LuaVI jl^lUll 2jiaj 

Jl_ajl j.. -i.jatTj.il ^JAluij bc.JS tAxxJ lj ^jJ jlxJ/l ^gi-bj <iLjaaU A jll,» i 

jj_i . jjlll 4joiij ^Jax3jfLiix atxjxl ^Ji.ua Jinx jl£xj j! jUxJI" 

A —*jjb JJ— 2 UJ tllJ—aJI jl IxJj .lIIJaVI J jjll A Bn jl£xjl JaSj JJ 

_9j A .Vi-t.li £jl Jl bjAJ 1 «in frUjaill J 4*2 _jx JJal Ig-ix 3j^lj tjijC-l 

^_xbxVI Jjua_jx]l j_ t> dlJ_ aII ^jgifix jl t£lj.Jj jl jail jx3 1 L )JaII 

jliLaJl cbj j*a *—4J*J .jUjoi. 1I elixx j)E- l il'iv.j Li& abxx jlj i jUxJ] 

J iC. g.bxa_i A All jl JIax aJoSU tjlxjVI Jlib 4-il Jc- — LLiJaII — 

jj_ xj lij_^.1 l- x lit 1% Jal J l_4jjxj]I |j& . j^jll jx A m x •‘AJtl-vI 

(J_la LaLaJ ^Julj — j-aj]l J*j — jH-a jll jx ^1 Jl JxJl jl <jj^ rv jUjC-VI 

j_la ioJ_a.1 j A*2J jlLaJl JJaJ IjJ i lH jl liUk .AojlS-all jlxjSlI 

jIjjC-VI J <iUi ^ t.sij £a .jUuVI j.'‘(_J1 <1 ujj J\ cilliA jjSj 

JJ_au Jljjja (Jal£il ^ijjHI jl ^]Jjj Iji^. 4-1»i^all jx jjj J 

Lajjx_a. Jl_jjill p-u_Jl jl£ Ijl .Jlxj^l ^cLjj jl£xjl J llaLaj 

_S ^ ^Ja _i. Jj p.'s a j!_ kj^/I ^cLjj ,•> 11 lillj jjJ 4 A liVn Ajxii! I jj» l si 


.1!uJx CjLoJxx j! -_lUjj V jliuVl aljJaS J Jai. jA La \ajaxa. jl ijlljj] 

1 1 *S. 1 i il A V*\ l » 1 1 t ** X\ 1 . l i t. 0 a ^ ^ a jl ^ AA £ -.1* J 

[Tr t YY] jLuVl ^Uj alJaS j 
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<<—JaaJi jl Lajj Lia 11 ^c .uj jjl£^a^ll 

• ■Aajjlj <li*-a Ailc j A U-«. 1 Ale. ^jjoiaJI _jA ill-la jJS (jli 

j»iui—aJI -la_a. jLjjC. 1 t^ c ' tlia_ill (3i_^ <. -ilajj l_s_^u 

■la_a. A _jl _1c. iaikJI jLuc.1 V ~J ■ "•> ]' __)LuoaI !>IjLo-o ^jj£]l 

.4x.jli Igj-lAa. L ^j^. y j\ uli!.laVI (jj^J ' JaiS .laJj iLi.la.I 

J jiajjui lojj j UaA ^ _j£jl JaaJI (jl£ La] ( JtaJl jA I AA ,jl£ IAj 

tt*l__]j i_n_ui ^-L^a_ jV .^u.a>Il j _$_^aj jjjJI iljAaJ! t-lalj i—lAa. A^)a_« 

(jjSu—Mi Igili tljjlS-a ,\'\AA t -iUia Ig-jl LaJ . f ->jin-s j-a Aja2j ‘^■Lui ^>jI1c. 1 

.jlLaj]! ^jS lijj£ Gjjjl 


5 


V ' 

ialaJ) 4_loaUI J_ic ]a_iS eAj_a_j^ AxaSj Sx-Lm (I) t , ^ J*> i« 

. Aia9_) A&U ^gAj& Laa, (wj) 


8 


7 


6 


5 


4 


3 


2 
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4x.LlJi — ac.lj .siax-ali ^ij i, 3 jj> 

j)j_JJ .A_ujali»Jl Aljljll JUC. j)£j]j L'jjVI" aJsl^I .lie. JaSfl ^IsuSfl ^jul3>£ 

A£.LJI jjji lg_j_jjjl jjjSjj — (jl£-a_^3l ^k Aja2^>11 AC-LuJI m £,3 l _]Sj1 

^gjj_SJI i—lj—iiVI (jl k_l £,3 jyi ^cjuialj .^1 ^ A j^)Ij lIiUslzJ X-uia 

A£.Lj_31 lIi.W jj-a (jj£jj A_jl A_jlJ jiajll i j£Laj V AC-Lal] 

,_y^)a.V3 tJjl-lJk,Vl (jj£jj ^Ajj-aliJI Ajjliillj S^UaliJl lfrilaaJ ^k 3\jt-fy\ Ajj3>L) 

A_Jji2_}3I A£.Lj 13 ^gjjSJl j)l LaLaj >i3jJj (jl all L>a .Aijjli l-$-»J-aa. 

? / * - ' 

JSji _j iLil-wVI (_JS jj! Ijjk .(jl£-a_^ll ^k jsI*jS/I ^c-Lj jjLiS jA 

A _ 3a-sJ (J _ £ .Vtc. Aju)i\ Ajj^Ij Ai3la-a AC-La j_$yAJ Ac.Lji13 ^j£Jl i_jjjjVl 

jl juSfl A_ .uMj Ar.\ .., ^3c- t_j_^±jVI Ijl 'fl a jjl' l ^ya A nat a 

Ac. 1 ...13 j£]l i_jjjj^l j)_jSj (jla — A_JLaJ! AjojalaJI A_uIj 3I jyjj— -3-.au eAa.1 j 

Jjj^aj Laj :(_33iU3VI ^gle. ^ Jjl .la.jj L>^ ^IjlLj ‘AI*jS?I ^^C-Lj 

3 _jc (jl_-jJ_jjk.jus aIxjVI IjL^Aj (jluELala jllkiLui jA i_J j I 1,3 J^ili 

i..>i;li 2 u£A\ 

i^rvL^a—a La Cj-la. jjfLj jjl ^ i-.iua3l ^ joJa_yj i_J £ , 3 JS-ii £■ 


1.1 gl .A A jjL <jx A u »a A 3-»->1 Aic- jLljVI 33 jA ^LjjS a-uiaJ 

jij_$4 a 3 -ll_JauaJI ^_ix-aJl j)AJ 3-.1-A j j/1 ^ic. 1 1^1 e^all <j^£j jjl t _ )->j 

(j-a (jJaSlH] Ajl t Jllall Jjfui ^^-ic. .(jl^a_^!l ^k y-alxSt olix-a jjjjj Li Vl~s31" 

jV a 3_juVl ; -»-ia>3l ^-a ^Sj Ai3li_a3l jjl ^k jj's^ll lllua. 

A a I* A a CjIc- 1_ui ^5 4> £ , 3 (J^ ■' 11 ^ (j^o J* 3-a£, t A all A .all al)lAa.S/l 

.Ac-Lull Atj j\j jps A ol'A ^.11 t ' .1 L-s. Ill Jls- jj jIxjVI AjjHj 


CjL i^Luj Jj) Aj IL3J ^j4ul iall ^3 ^ La 

a!\a^ jIxjS/1 ^IjLcU J nj Laj Jist-Jl ^3 aJo-o-a -T AcLjJI 

. A iQg j ^5 ^1-iA. a 

v *1 n a aLi.NVl aAgJ Aaal. call JA'AaLl jjSj Lil^-a ajlaail ^>1 .a'vVl Lila ^3 (**) 

1 Jxjl j^lj tAajli-all jlxjVl ^3 y 
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jA ^x3l jll jj£JI u j I i , ^ ^ K >~ii ^3 JjjZLa^l ^1 

Jijjoi 4(_£jAgJI kligjl (jJjS JjUl tjjn ALv^yi]l aiA 4 jAj Juua&La Jljju 

Jj _Sj jjJ !jj Ail ^ ,_£ji 4—Sjui 4;il]j /ya ^£.jll I a £^ c ' ' ^ j"'^ 

A_i*3lj ujUIi£ CjIjjjUII i^Uj ^3 AlouAALcJl AiilijiiJI ^-1■ ..y ^il (jjSil >_±ialii 

. A .n a A^alsJI Alluiiil 4 S.xi\ a n^H ^ajliill CajIS Lai jL*_:Vl AiC-Lij 


J j_Aj 44—1 £ , ) ^ya A^l"'nt J (_jS-aJ uiiLajls^ll Jya j*£ia jA.1 a-^S. 

ej _ i3 jA Ailc. ^1 jil (JjJall .^jajll U.j Ac.Lull] ^jfall (Jjla 

Ia^J .ajlxuua AiJui jiail ;jiaj»-a * ■ ^jflll 4 _jjijVI .Aaioj 

. jl.Sua jll ^3 Alio_j a j/iim 2-jljiaj La AC-LJ ^jjSLlI t—ijaiL/l jliic.1 


JjVI l—icA 4(jl SLajJI 3 L* i.wll' ^j^ iA j AjuaaSui]l Lia-tiajl jl Axa 

~1 aA'i . J j__£uu . jj£ll 4_uiljl a VAi AajjlHI JgjlUA.il ^IaAJLjI ^ ji').ui.i 

jlLV i> jll jj^-a Ail ^Ic. ^Ugjjli ail^jgJLa ^jlajiS ^jSJI Ja.All 

jlSnjll (_g jj.L.^a Aliuil jlial JLAaI . ^iaJl 1 Axg-J li^ix uraa aIAui] 
Jj _L ^^le. Jyajll d U^I lijja.1 LiiV jLajllj jl^-<JI jc- ’•'-i.lVu jl lil ^iuo 

Al_ xj)J\ t _ s _ijLa O-Lijg_ill jlj'lAl liiS^Jj ‘-1 UVil 1 cJj^ai ^m-y 1 ^jjSlI )->A11 

Ja _J V 4iil_1 a j-a ^aC. jjl ^ic. ■ « ■ ■■■^H ^jj£ll IgA 11 ^0 lliolxiit ^jjSl 4"nj 

_jl_ixAl jl^a.1 (ja^ '(j^^J U^®j C5^) A n3i jjlS^^ll j! lAA 

j_gJ . .cLgjVI 4illj JuljLLa jlxiVl Jjn^jll ^>A.I bIajI 

^uo Aulla AjjI _j £ i>V 4 'ij~>.) jlxjVI »1 t^-itll jlilAl ^^3 1 >>1 jl 

X ^ )j ^-a AlLuia 1 —fi3j-all (jl .ajl nAl (^a]I 

Uig_jl 1 Vi^xj yljja all 4lilAlgjl ^j\ jlilA.1 1 iiS^al .(_£ jitio ^yJc. y jja^aj 

• y ^_o A_alstLa jlC- x “AiS aialatLa jiC- tilLulAg.] ^Uaj jliiAl 

U 3 I_ii Sl -«j V Ail jA jl£-a^jl! Aiiilsyi AuuAlg.II (jjj Aig,jl! jjill 
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(_£jiui La£ .aLajI jl ^3 (^jja-a2 jliuiJ jUaV j^jll JJ' 1 ’ * J)* f '''' jl£^ jll 

4 jjljjl jl_ xSJ\ j_C. t_i_V*'-^ ■" ^^iajll .l*j]l jb 4 -v , ..1 Jl 4 CjC^ 11 t(Jjls -1*J 

. 2jbill (jriin (jia jij jl£-a jl] 4_ul£-aJI 

jl —£ i_i— j£ 4j 2 jjjJ £2^a J <_jVi jjJI dl^JI (jjji jj£j i_ijij) 

jl_£ Ijj 1 /i tb_J-i^4 jj^VI jl 4 jl5Lajll ^2 4 /ilA*i<y>ll 4J^ j^JI jA'j... 

J V Iji _ <J J ja. Jbjaj/l Jn-i ull (jiaau j2jp (jl jl£x jll aj^2 4£.Uabjb 

(_3__ls-all juU—JI J _SLlIb (j—jjill I j& j«a jjj^.b]l liljjl 4 oU-iy' 4 hIAVia 4^j^. 

(jl ^ a jll a j ^2 ^ _]l 4j. >»jaH ajA j.}J 4^jaJl A.1C- 4gjJajiI 

a.2_^.Ij A*2J alia *a j^jll ‘"'I Ian I jV (JiUa'yi Jc. 4^ja. V 1 *ua 

J j_ill Ja_iJI Jl jbjC.j/1 jj*j bjiij 1 jl 4(J*aIbj . jlS^ajll J^ijll 4*j]l J 

j2_jl jI__3ljS?I (g d_j j -l^Jx jb£ jA jjll Ja^Il jli i jl£^a jll ( J ^j.-J 

jJj2 a v5"« i La t jl5La jll J tljl . Js.m2 J n.a jlS^sjl J-aa-jitll UJ^' J 

•CpUa^l Jo 4£ja. .la.jj Vj t Jj^H (*_al jll jA jjjaJl LLaJl 

jl i_J 3»J tlxibjaj vluis l^g 4 4jl IjUA. (jjjill lj* ‘—tbilj J. J 

j_jj-<a__a5 lajl buj . jj^II Igj j J--—*'' Jill LiiiLiJa (ju^JM LjVV- 44 lg iO j 2 *J 
Jl] t4jl ^jJalJI j^2 ijlxjVI Jl/Ij e-1 i>itll ^gi JlLuVl 4 -lDIj ^>1 ■■i’sVI 

jj_oji aLsbl (jl£-a_^ll ^2 jLluj ^)Ual (^>^»i (jl 1 _ i> j (4^^pjl jjC ( >KVi 

jja-a l}j^> (j^Z- (^4J^l (_^j]| ^ajjaiaJI (j jSj .jlxjVI ( _Jxy b »L>»2 j 

JI>J a V .jIxjS/I (_^oliJI 4jbia3 ^2 U£Lj jlluiVI _^bLa'^ (j-*_^l 
I ..4^1 iJlj-ui II IjA jjV t4 4. ^ jiL'. a 4jl^ ^2 ~j ■ i'-a I' (jl£ I jl Uc. 

«Ja_—12 -la./j jLuVl »1 i j-i2 l 'i-aijn ^ c cJljll J^ill Lulj 

Jl _ jlUj t(jl£-a_jll J jliuiyi Jal j^a Ijjl^j V Ij^C- ^jJaj (jl ^jJaamj Leuoj 

Lo 2 ic. tl.*l . I . lillik jLuj/1 AjjjLj 4 jliaSl jj-a Ijjlgj V I jjlC- jjl (j^>«J 

^1 ^—2 2 .j.Wl (_gjjji>i II jj-a (ji iljIs ifrl i^lll lil^jaJjj ^imjl jl iJjij 


no 



1-aa3 4 A—LaoaoJI AajJasVI £-La24. <_gi ‘iljaoa AiV iiljaaa AbtaVl ^jiLla aLiaS 

j»ao—aJI jl J <Jj— all jl £t_d>l j tiiilj ja ^t- j Jl ^^Ic. .(j^aliJl Aalwali Iac. 

^_££ alda_3 (_gV AaoaSL ^Laoajj jl laa t _Ala-U »l ■ ^ ^ Jl 4-tuta/L dlj^aa 

^j . u-a A joal L AAao jl i. '.r>j 4 _j=J ^^axau $ iil j:\aj aLjVI 

—£ Jo—a. I ag >^aj aIsjVI ^^aHa aldaS ^oa jaj jj~l ^ ,_gl jS? .JjVi 

A—I A_iuj—ilL iiljaaa ^jaII ^ajaaJI AaAad Jajd 4A1jj1=l5I oAg-J >L| oLjAS aAoaJ 
:±Jlj j] jall>» ^lc Ja^l AiLjL. ^ 0020 jiwl f>a*oa 

?A lllaa A ■alaVixi Afij^. Aa.jj V IlLal® 

A—Sja. jC.) Jala Ajj.A a£j^. jC- ^Ll£ll ^^axa V A_jl ^2 l_ iumII La® 

.(^Ljaa ^-uia. ^gJl A.imillj 

jj£a j] AUJaall AaJaaaaJI AfjpJl jl ( _ S J C- ,_£ ji.1 eja Li AaSlall t . la-J 
AajJa—al oljjsj aAaC- j£aj dlra 4 aIxaVI ^g^-Lj jj^ll jl£ I a) Jals SAja>ja 

. aIxjV! AjjLIj oAAxaa 


dll_Sja.j A_aj_a£]| Ja j _laa.ll jaj AjJaioa djLLlc. i , Y [_K .T. j 

—SJI ,1a a 11 laa.1 i^aa jj£L jj-oaall Abuu*in jUal .ojJalaall dalaaaaaJl 

(_£A—II) ^gjj^ll A Jaa. JjJa j^Jc. A Aliuij jUaV jajl! jjao — A fO . ia . ll 

A Ja—a. £- - a J— abtaa aLaSM A frLAaSj ^ jlSajll La lilaol AAa-j 

AiLa _all jl ^axa Laa 4^ j£ll A Jaa. (_£ jl ja B ~j ■ aa. 1 j$S\ JaaJl .^jill 

.Lag_iAa—*al Aua„ ..Vila jlaSLui Lo^i Jlallaj 4 jaijll ^-a Jj^ta: V jaaamail jaj 
jjj—L jlAA—ao I ali 4 jLjl jaa Bj A jaaajoLa. 11 jaajj£j! jjla-a.ll jl Luj 
oij —u) 4aILuiVI ‘(jiajll ftlao^l 

<iLja—2j Lljad—a j—oj La^jAl jjSamj jUaVI jjaji.'-all Ll£ 

.aLuVI Lljlda 



A ( ~*J■ L >^ JaiJI j .4 jljA ajj£]l Jajlr'tll t , T j JStV ) 

t'-tluo .all jliaV jlxjV! ^_2 Xj tLkJafillj} _J 3*^ -a 

4 A ^ Ua^ll 4 _ljI£a] 1 jl*_j^/l ^jljjl J£ixll ^j-o . A j a-j^il 

^_jjo li& .(jjUJjSlI Bj A (Jj A ua\\\j iJjaj C ^jSJI JakJI 

.(j-aj—11 £_ c, 2 _jjj A ij^Jj 4-UJ Ail.u-ali ^B jj A Jj 4 uAUj lil^pjj C (jl 

•AjLja_S iil_j2kJJ V C j^lj 1A frU-ia2 ^ ^UaUb C iil__ / PA; AC-Lu-aJ 

mi ^ 3 Jaj V) 4Jaa. ^ill (j^aLiJl 

j & !_a£j . A £ Ltia 3 4-unillj lil^^JJ C (jL (_)_j£ll Ljajl »jl ■ all jjx . ^ £ , Y 

jjl_lai. til!_i4> jj_ £j jl t_j_aj t<£^pj! jC. ^ISjj ^^£1 4 £ , T ^ _)&U=> 
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JjLajuia An mill Ac._)m]l Jjjj AiCilc. ,iaj4 tcdlijj .Ls Ajjl j (jlxliiaj jLijj£ 

, - f 

Aju— i^a 4 i_SnjlfLijll ^ JjAijj£ll \iag j)t% (j4j Ajj! jli J e-Ljaill ^ 

(. Jtill ^ a£>U! ftjub 

4 £, T J£ mi ^ a Cj ‘Bj tA i*ilfill's 11 Ajj_y£l! II L_j]y_a. LS ic. 

A (JJJ Ail m.all Jjiu Ai^L ^)JajJlj . IVi-s \a D ^Jill's 11 ^jSJl JaiJl 

1_ail j iA_aJajia llioul D A^^ja jl ^lUiLoil A_1 . aj (Jaaaj 4 ( _^a_j]l D_J 

1^)1_ja_« _3 i" il a j, .1 ■v II AajjSJI JajJaiJl Aj^jlLa _j3jj . Ax. ^jLulLc 

4 ^ 4 i i l'i 4r_ j,.. i 4 ^ ^-n. 1 1^ A-aiiiLa]l A^^jaJl / htl ^ ^a 

li A 1 1 I i'll c ~. io*i. ,i /\ iiA lWi l i 1 ^I j-v’ 1 ' n ^ 11 ..- 1 1 ^ j1 1 liA 1 1 *4 rr.^ 1 . ,t i aI I 

j S Ja a Jj 4 J ^gC. jj-iajaJ! ^n^lll ^ ^ laiaAa jLuiLo ^li-uaj 

;jJa *J JjjSu jl 1 _ v> j Ajlj ^ jAaJI (jj^sU ^^a jj J^aia jal j ^jjaTuaia 

Jjl ^—Jc. ^^—al A—IVj ,j_jLmaaj JxaJL'j . jjjx"ill I Aa tljj cLjjjill 


4 A_oialL&ll A_^jall iw-iLiaSI j£xj ^ — ^rja nail £t_g_i]l jA ,jj£j 43 f ig a $-3 

j £• jluua jllujl jUal i_lalA Jj^i A£.jLutLa]l AS^jall c_aliiu£l 1 auj 


i_u 


jj_Suaj 4^jlm 11 (Jx^a—ill ^ La£ 4 14>»jl . lilliA Ajjji^iA j3 4_jaj 


J 


,i_y 


4^-jl 


ilnMa 


1 4J aUluiI jUal Jjj jivAifl 


_iJlj A_ IjIj Ac. 4i3_^)ajj L 'j"*- ■ -^*- 1 ' *^4 k _g^jj.i.o.a jllul 

n_g jja^aa^il]' ^)UaV! ^3 IjAlaj! f. jaJall _)Liujl i_JjLajV L.ljia) 4^ c gjljLll 


■ \ Vl \ fc J > ^ ^ 1 ■ n l -<v^ 1-^ . n -aH . ,1^ ^ ^LiSt-oJi 

JjS\ Ias aI Ia. <jULd 

—S j— a ^. s .Vnn—j jilutaJI A-jHj I^C.U-a3 JjJ\ Jj-o 

c _fiV _*J jliaj J yS 

■ JL*s !> 
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i—iLS A .iLlal 1 jjjmjLj ^s^ja! jl ,_$jaJI lIiaJI jjJ jVI js^ jj A9 

j_a jjl Jt J ‘-‘^• a JmJaI j£ll i_i_jaiVl A_£ajj— AcJ n/lall a£_)a3I 

< _ s _jll Ajjjj-a_all alil^yjlill Ajuula ^jgiaa’i Jc. jjjAlS ^JJC. jj^i ^ 4iillA 

all_il£ IaI Ajl UjJ jJjAiui '^Ij -<■ ti^ll 4jjlS A£. j\ jALall J»J 

^gjj_£3! 4_JJ_ AjVI jj aluAJ 4AI*-jVI AjE-ljJ A_l*Slj ~l i-iia1 jjll 4_Hjljl 

jj—5Lj ^A_jlc Jj_ j Ajjj^aS a jS j-a Ac. Jjuj Ju^a ^jjua I 

Igjl Jc 4jj_ao-aiII ojll Jj Jijj jl ^n£ Aa Jj ^»j Jll j-a Ajls aluAj-a 

LaA_jc Lilj ^j 'a !I ~J“'y I' ^JII i—J_jcVI aL*jS/I ^gC.ljj AlfrJ j-a /jit jj 

. £_ul_l]! J-aslI ^gA Jl j-jill lAA Ji9lij l_ijjjj .^g-J_J]I a_1_jAiJ A ^ -.lU 


jl_iaj J_ aIa j-j IJI ill'll! j£-aJ ( ->jm J AcjLjiLa]l A^j^lll jl AS-iSa 

A _S__)a 1I jl £t_Jajj tlj£l_>a _Jl AjS jjSj ^ill ^ j ja-oSII-UI aLLjVI 

4ij]_1 a j-a J-jll Ac .A-alali-all A^j^il i _^ t lc Jc 4alii .a jjj AC jL-uj-all 

AUalllj <£jSl j-ulj 4 4. inl^U AjLIUI J*j '(jD-i-n" A-al£ jl Jl OjUuVI 4—1>J 

^gjja JSJ A _jl Jc J la .all jLaull AjAj ajj i—JLi-31 Ji . Jia-a eLja9 Jl 

4(jj—1 )-ia 1I £■ jLw_Hll v_i_jj*j Aj-ajlicaj 1 :[Y i] JJa-all pLjaslI Ajaj lj-a-wa 

Ja_aS I '‘L a-a jl—iiiJI jjj 4 Jlaa elijaS Jl ^.Ualllj ^■^)Luu]| Ail ,Jc- IAjAaj 

(Jj-ea all _9 Aji Sllall j-a ^uJajJ Ajl V] J■* J3a-aJI c-Ujaall jlS IaJ 

AC-jLu— loll A _S^jaII jl AiiA jaiu V JJa-all f 1 ■ ^all A_jaj ^.AC- jl lUIjII 


4frL-ia _9 Jl A nn'ill: ^^}a1! aJVAjj .Ailia-a jjj ^ j» aII Ia^jj i _AjuaSU aLIs 

jl_3 4 Ja la ^jjuaA 1 JjSB aj_ai:VI jl^ 1 A) Ajl ^ '« a 1 lallaA _jL.alii j 

e f 

AoaJasS/l ^ . .u% / A _imji b ^1 tAjj^^aail Alj-i-n'^1 Jal J ^-jlaiijj Jl 


til^) •vlall »j“'^l' jSf Allla-a .^'1 A J l'~i''^ll tAjjlixIl .aIsjVI Aillilj 

t 

aAjjjj-a_all AliuVI J 3 ! ' AL*jV I A»*jlj 4j, >.aVI Jj AauILi AI^ajj V -I lAVil j 
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-_ 2 J ^jAajlxj A3 <^lll ajUaj r' 1 LiSLui (jj^j Ajl 

tcil 1 a j c.j . (j*slAjl 4jl jAa3 1 |H . u LlAsjI jjjSj ^^)LulLi]I »J >31 ^jl ^glc. 

;_>al A frUiaa jl ml *11 jaJjjiaJI ^a! (_j*il ‘^LialijLj .il^aJlall ~j-aa. 11 i_£/LAjj 

e^Lja_2 A _ja! ^ s Li"i _i* Ac- Ji^m jlLLa^ ^JaII _jjx aaflllj <Al^pAi*]l " .4j 

IjXJJ J La Lli*J) LaL^jI AA^sJ ^OmiaJl ^Luii*!! ^gjjSJl JaiJI jl ^ Wt l _y~>\ A 11 
■■“U*s i (j*^ll L)-® ^«1"'A y' i"il L»s U o^JaLi*ll AjJj_<a3l ^jUllAl tL_S_jJtll l*£ 

V t£,l* J£*u ,_g3 jjji* L®^ . lAA ^g-LaJ)!! slamVl ^glc- U3^ 

A_1 ;jj £j -'jjaua IjLaJ) IaUjI ^ jl .ul* «j■ n-s 1 ^ia'*all ^gjjSJI Li-s.ll AA^j 

iaj_Lt-s j SAA_a-a -4_»1"'A * 4_ii*j AjIaL^jI AAj_jIj A-laaJ (_jl ^gi ^lua " 

L»l Is i~~' _J J A_Lis. 1 Ajl *'» J I AA . 4 oLA A-ll L''1 Li-s 111 AjC. gjaLo*!! 

4JJ_ i-0 (jj__£j , _CA _ 11 ^ jLuj _A*ll sj..i-s.H ' I’ljs . .-s --, l. «1* A * aUaJ 

^_1c- <_£A j), ■ a& frl.i.Aiflll (jL/ j . A-LiE-ill sA$l ,gia_}ll alamVl (Jjla t _g-l c - lS^ 6 ^ 

^g_3 AtlAA-a 4_uJaSlj AflllA* A-ii*j CjIaIajI ( s.uaa. 11 ^a! ,^*^11 

jl ^giau lAA tAajLjjaili Am=slj]l j* .AjS £-jLuuj ,_£a 11 <j»a_)JI JHAL A Li-s.1 JS 

fju* aJ Ajuu ilLi l jL>-sl liSLii (jj^J iAc jLoU JDLii Ah~s 1 ,_^1 Ajc- t^jsj-sll 

aU _suVl jl L.1 (_jai ij 1 jL»% 1 ^jLoAu iJl s. ,.i <~ij j t si LiVil j lAl^poj * a La « 

i JS_ui ^gJ 1 jLi~> 1 (jjUalj . (. I L >oAjj (J -4 ^ <_S-^-^4J t C?J_9 JL ^ a4 ^^ 

^-o Ljjjui (jj£^iJLs Bj A ijjjslj-al (jjjJjj^all Aljjui*yi ^jUaV 

^jLj _1*11 ^jm-s.,11 ^gjj£JI ,LaAll ^IaaII ^giaaJ (jjAAi-all (jjjia^ll (JjjALijVl 

jUaAJl V IaLaI Jq^aall lAA ^2 lAa.V i$' _*3^) Nj M ^jliAikJI AjC- 

‘Bj A (j ——&j ^-a jjjAa’ml* B a-LjaSj A c-LlaS (jlLLLoj jLilll 

jU _su^l jl ■ Lib Bj A jjjSi_)*il jLjjj^alll AliuiVl IjLL! I^g-a-uu .^^Ijlll 

• Nj M ,jjjAaJi Ajc- jaj^Ullj cilj-slall jl ^ L>~s 111 j_gJJ>^aill 
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M\ 

^ ic. 4 ila t InVui Jj jfL) i f*\ a jSB JaiJl J Lcj t , Y* (j£*i 

. ^ "i ^]! . ^j l a i\] l ^ ^11^1 1 

^ya\ ^\\ a jjLjaSj ^Lo^ll J'jLwjlJl ^j.r-sN J ljfc 

ill! AUwy \ Au^°\ s J\j Aax* j]l CjUUftM <Laj Jja A h^kl JS ^3 ^iIIjjj 

^ ^ ^ U£Imj ^ jj^ 1 ^\_ia-uij ^ o\ '•*> a 

^_ -Ira^lll JjLjjj^a _ *® jl— .Ja^ 1 1 a& Bj A ■ a\\ JjljjjA^a—Jl'l 



6 


l\ _pil j (jl_£-apl jlS ijj Ajl l-lli. r \ > '' r -1 Sj 

AcJaSVI a3A Jjpj pULj tjbuVl Ajj^/Ij A^JSA-a AjUaSl pi 1 ^ ( j J u] j^3 

^Lui_1£U pH j-iiJI 31 *jVI Jjl^xpl <—«L-ssp AiaLjUJ ^AiajVlp 

« " / 

33 t^Lp i^y> (iJJ ^P «La 3a. Pj AjjA mil lu^La l3A 3jtj .jbp/l Ajj^Ij LniL 

^*1 1 j 5! jPH 1 Su-aaj 3uax Ajl t _ s ic. (jl£-«jll pi VI-^C.1 p£l eLalc pajj 

uj—H j —* ■1'j‘jVi P^Ij jp^l jl g ‘ <*>1j L&jj lPj ‘^L*jVI p^Lj 

A—£ua I jSjxj (jl ( jjjj3aJI kjjl^LJ! pJa3j 33 l3gi .^Jtslpl (jlS-api 1 Q .^»j 
l^xuljl aJV 3j Lojlj ‘ ».l - <a3 pi 4 im'tllj l __^p lAc. j\ \ ula]l j 4 ^LW'Ull i_l)L<u*jipl 

J „ 

A _Llill l^jf^ua iJllVLa. pjlj tuliapl O* Jj-ialjc- (jpj pill Ajjpll 

l^Uaax <j j£j Ajli tAjS^al 4_ajlla p ^3x1 V «j ■ "-^ II ^jlS p . LiLaC L LLii£l] 

l A ^_jj £11 A—la.A kjj *\'J (pjlllll pj A-k-uij eliLlj ps ^Uajjlj 

j_j_£j A _j|j tAjS^i. j»jlsj »j ■ ■<■>■ 1' kjl£ pj ^g£j u3j,£ n.a (jl£-aj ^P lopiuus 

A__oiaiLaJl A _£^)all i_j_ ju*j . Uiikia 4_)a A jjfLjj lcp_Uia 

Lja_ji l nlc. \g,j\,Aj AjjjSJI IpajlxA pLui >*Uir> ^ya 1 L 1 Ia.u>'pl 4 c jl.. i1 . a ll j 

kjl£Lapl ^>jig pj 4k-jljji-a ^_pC. ^^3^11 i." 11 ,ill (_3i.P j' P *tp^^ L . 


A - _UvCj Cjl«ajmi , sl a£j=JI (j-P^ 3j3ic 1 —il£ (pC- 

A_ ajpall li_ l -^>J 1 >^»jl ^)p~>j Ip (Jp c-L-iaslI ^^3 3boVl 


_3 4 3 a. jj V A il L<u . t. ")\aj>u%I 1 Ajjj£JI JspaiJI Igj ifpli 

AC jVui !Laj A^sialLa aS,j^. ^ya a£j3j La jP J (j^°pl j' P t^LUaall 

.JI pi pc- tAila-laj A Ap'iftia A_ijjS iajpAi pLaJ jl it AU dll aj.,g-\Jl 


L*^j 3] jlS l _Ju3plj jjp£UI eLiaJl jPjP jjl Lulj hUIjII p-^l (P 

kjl_J UJi- 1 _ji 8 ''!! C-l_ai*JI ^_3 js 1 • i pl3jl JJ - —* a ^l (J LaLaj ptViA a (jPO 

A _jAj'Kj^, i_jp Vit l^il jou^I kP^i V kP-lj fi3j^jx AiUa^all A alAV'all A^^pjl 

l__al ‘ 'j' a^3l -*.1 V) Ip A ■ ** pJl AjjLjpl ^Laa.!)U pljJI jj.^>®ll <.. 
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r?* 



_*1 Ayjli j_y£j ^jILII jU 4^£jAaJI Jli^iall ^LjaC-V A imilL 

A A h"l'l A II A _11 _ikj _C. jl Lajj - 4aliaall 4 .nLiVi jl J j^.j 

jl lil_lj (j——4 ^’i 7 iu'_j ‘ ^ ~Sf\ ^^C-L _j jj£ LiojJa - W'Oj 4aU-. jl 

^llill»"VI Ijb ijLa . jj£il AjCtIj^II A\ ''■» <U jn< L -r ^jlill jj . ^all 
jaJI 4 AlLi. jjjj La -J ■ 1 ^jj£ll (J44 a 1 ‘ .all ( x-a 

^^11 ^^Ic- .Aj£_)a. ^ajlSj Vj A i jl c-IIIj j-a lil^jaJU ^IkuL lil^aJLoll 
^Lll Laj ~jjuiaJI a£^)^ 1 4-ajlLa . 12 * jj V ILLol j-a ,_^li 1 i*ill.i 

jj_£j t^SjLul! ~y£. ( _ ? Ic- 1 >iij i jj■ jlLajll .4_uii3 ^laij ja lil^aj-j 

tlj'-k i/i 4 I» -v i ^ji,| ^jj£ fc_134-jl j» ail 1 ^ja"'...^ La -J■ <12*] ^j_j£ll i_JjjjVI 

j^1 _^i.l ^Jod 2 * Ajcaoj 4 1 gjj c.Ulj ja ^UaLjL ^imaJl jl C _^ 4 SJ Lia 

^ij._ £11 ljjjjVI jj_jlai! jJ-laJ! tliaull jj^S »1 i>»& 1 jVj (J*S 

cr-?^ jaljllj jj)L^i_J (__i j.i4 t jLuYI ( _ s Jtal j f -\ ..a,%. 4_jl ^_ic. f>J«i> II 

t^Hui all ^J £11 L_JjfjVl jl a-llia ^Lll J ‘Allic-J j£Laj V <_£.ill gr lljluiV 1 

Sfijjai J ^1 ^jl SJ Vj Lkjai a jjaul 4jl*-jS/l (^£^4 (_jjl& Jia Alla 

■ 4 ., ■aLiViall 4 j£^»J 4_ajULa ^j\ V tAiiLLill Ajitall 4 jlL i^gllUlLj 

11 — j-k -ia 4til__lj j^i f^C-^jll ‘^jLutLs 1 (^JjSlI jj^j \■*> JJJ 


I_L ,']l A ilc i_ 


_3U ^OucJI jl ^^4*4 Lm tfteljall ^jli jl AjIc- 


u 

t^jlj_II _jjp-<3Jlll jAjj t^jJ^ll 4 -i-n.^ 11 jj^)S ^-$4JJ i_ Sjjuo .AC-_jLailall 4 ji£_^ 

jj£ll 4 if.I i^ll 4 \ v« 'll 2 u1j ^-lia tl_j*3jj Lo£ 

jl£a j ^3 p.j a") wl a j£ S4_jjjl tjLaJ • 

.4 aliulall 4 j£^j^ V j Akjj olllj jx '^>1 1 ~i~ViIj 

1 AUasa JEiaJj (AA jjSij j-v la j£ 1 - T J_jijl ^ jli • _ 
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( _ s _2 i." l-k ill lAdidj Jjl 3 * ^j]l <Jll]l ajiaiJI 

4jjlj| 4uc.Ijj 3 ^* 3 ^ “ i >' kj^j 4uSijdyi Ujj^2kj jyj cjis^uj! 

Ijj'udai ^2 4£jdj ^dll a Jjjall jUuljl Aulc. jdjj La jllli-l 3 ^ d_^._^ 

3I ( j_4^.L_li_j tki]_Id Ij—LadJ jl <_}j 2 «g 1 . ^2 jj£j LadiE. dlauVI 

jl ‘.'j>all j .^La_^II la all JlLaj 3 dll 3^3^ J~~ <» L _ s -i] IaLjjuI Ij^jjxj 


jd_iLa]l g jjda_l! la 3l JaiJI 1 gglf- j»l!j ^jjl s .j Wi jlci 

^j-n^l l i f. j). >ill 4x._)^u jlliai 4 jil*s 31 dlauVl ^Jj 4_u.>nllj 


ed & 3?f^ .X = Ct 3^ x jj)~\.all 3 3 s (_g^C. ajda ^lad jLLujl ^Jdlx-a 3^ ‘C 

3 aJ . 3 *j]l jCt _jl t Lej 1 ' ! 3^1 ■fti’sl killiA 3 I 4 ldlxai]l 

3 j_Sj 3 I 3 *-aj AajjVl 3 lS-ajli dl*dl xxaa. 3 ^ t 3 - | 3 -ij ^\c. (Jja-<aaJl J ^.1 

^ic. ct 3 3'* s, 3^ jLia.1 — Jjlall 3 ^j — <dild^_jll 4 _oj11x lg.» La^ 

4__jjl j ^_j jjJa ^la.dl iadll 3 ■ 1 _ijjj jLui 3 /! I.lg-i . 3 ‘° 3 ^ 3 J a -* a 

• X^Ct AjjlLat-oJl 3^ La£ 43^3^^ £-0 45° LkJdiLa 


3 di-adiJuJ 3 ^ 3l]j JiLa a_jda ojfc. Jloj 1 , £ j£Li jjx-aj 
4_aiaiLa]l AS^pJl ^jC. *■ ^djla'ill 1 " .'11 3>3 Jj2 3 ^ 4 aa> .^lall ^j^Sall 

e> jl_kil 5 uilu • =t 4 U-k.ll CUE. i"'» . Cd]ld]l t Ji,^‘lll ^2 1 un^lj La£ t AiilauaJl 

3* a dll h-v 1 die. jjj-alu . d.’U'lll ^2 4jj^)£ g 4_a._^a 4_uj^da 

gj kda dll -^.J^ y ikilld i^-oj ,<ildi-a jUa2l iwiL^ajlj gj j-b dil^S 3*^ 

4_uajiall t jda_II ajLiV 3xl£II ^lj^j\j]I ft^AckLa dlauVI 4 jj31j 

" ( X_LaSj" . dl_ xjVI ^E-l_JJ da 4j| i _jic. ‘dlldA ^_jAl 

^Ja'_S-a 3a3_JS 3 ^ 4ita-a dlUajill dlauS/l 53:^3 Adlaa.HI Lilud^l . 

o^)__£ I_gjl _ 1 e- lA^uiij 3 3 ^j t ‘j.C-tll Jaj^)i_all 3 ^ Adldi-a A\iS-i^C- 

4 el'd /k dlUaaJ die adddLall a- jdall 


119 



jj\£ Ijl i4j| J^all frl ■ jacl 

C_j —i. Aj£]j t _yS3ii]l ^3 A_uijLax (_>uJ jluj'iH lS £-Ijj 

L j£ol <^_Ua ja3I SjaLL]I A3jlLa]l ^jli ^j-sj t^gAAai II (_j^ 

ojLj^I (jxaj ^j-a IjLiu) ,jtlalli_a ejjJa Uj£ Bj A jlj Y*,! 

A el > A- _3 ( xJaaj" ( i , 0 JSLj ^3 /jjxa jA La£ •' I^J 11 ' 4 * 1 A^j ^ Ajj jjJal l 

AjJjA-a ?. j ■ >■ lUjI _)£) Aiili-a AbnjC ^lalLa jJLUaiL# aI*jVI Lu2Aj Bj 

Ja j_j _ik-all (jj^J Ia^jj aUjSM ^jjjAoJI ^jlauVS Ajj^j 

Al_ xjS/I 4_jjX AjjJaS'VI L«t tAjjjjAall ajLui'yi AjlmQ i jA jjJail 

(jjfLua ^gJlUlLjj ^ Lljjj "a » Ut"'" ,_ sjjoi Aj±>jdj A^^)^. aJU. .jjjllat .a 

.aI*jVI A_uMj A alaa^a t- ySa <SJ> JL a$j. sJ 


a .XUl t f. '■-< a jS 
Ajj'j 2 = t ^ c - 




AjjIj 0 = t - J ^ c 


^ 0 = t 


as 4_LLJl ^—9 oJ-I au-oJI »• t , 1 

jl^ajl! ^3 31 *jV' 


.^aa9_j ^JaS ji?2\ Luu iajjlj LaA3^l — ^iij jja-laLall ^yiui £,° JA... ^3 

-Ujj i_all jl xS)j\ Ijj^J jltLja3 ( xJa3j . jlS-a jSJ <ijlj)3l 4 j3j 13^I A ■ a ^J ^Sij 
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A —^^ 9 W jlatJifyl Ijj^Ij ,jUl *s\i\\ t Jifci 

J5_it 1 _ 4 A-ujuJa 6 _jUiV JiIxjV^ ^tljj o f> j‘ ^ ^jl*_lafij 4nmi 

1 -a^ *< l \r~. |1 ^J ^ j\ i■ • 1 ^%q a \ l . nfl i # A a\ a \j| 

jb jS 

i—jj in (jlS IjJ Lm (jj-l£tla 1 j»^_uii:l (_^jAaJI Jy^all ^ (jji^.b]l 

_ J 4_ i^Xc. ,_$! l$J ^ j£...i,a (j£- IgjS ^iLi-all e^jiall blij (jl g.>-^iTn 

l-..$.jlj ^AJjSj _ui'j^lll 4-iLtt*JI cjl^jlili ^.i-e 4-iJj jA ; -.g I '.'iA (jilj 

4_,_£_^kl oj^ (jji) ^AJ o.igJ ( ^li.l.}]l (JpVl-all t_iLiSluil 

J£ _ b ^ «. j i >»ll t aSjILs Cj^j Jill t t5 Ji.l^ll l^iLoul jLui.V AjalxiaJ 

c c 9 c 

Jjbjo _ jVI <jl _J £>4^1 4jljJ> ^glc ^^A (j - (jjJ^-bil *VSjjl IjJxuSJ V*,l 

_1 4ji>>j3 <_$! (jb LbaJ 4jljJ (j-lc- tbs 4a±Jaj3 d i nj V 

.blilj 4(jj^J (jl 1 -blaC- lAiiSbl 4j-a^3 (_g\ 

I is“i ■ ii_J ^cjjb_j]l JaSfl (joiSLxj b j^*q «a]l Lc ((jVl 

dlljbjoVI ^j<~s £LJj!jJ (_jc. liLa (jSJ -4 n» ^ 4 ba'i 4a*ALa AjJjjba o^jbjoV 
4jaaJ -lie. oljj b (jS/ j>^-« (Jlj^oj tillij ?4jali]i (joiSj (Jx^aj 4jJj.i,o]l 

l—a .4_b-» 1]| <il]j biiC-V (JxxaJ 4jj_jjJall idjijbjoVl _jA 4jj*-a 

!_j _ a 4_ujlx 4_Lilj] i ~-v b ^11 jball iajj-sall _jA £,1 (Jib ^ sljj 
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_£ill ^-JaUll Jajja-ail £y* UJ^J ’O l — a=k ^ ‘(j^O^' 

jajj-i-cJlj tO Jj J^-aJ (j£\ Ajj_^Ja3l CjljUiVi ££*?> £Sj'_£ 

di U ul Cj2j1! J-AS1I £jjUI L^J-^ uA^ 1 

,MV i V'r„ tajoJaU-SS 4-SaUQl _^A O i* l^rxl l U] .0 ^sc sjLjj ■^-JS 

,-'!j 1 2^1 S AoJaUSl ^Jj'j^' Jpj^ gr*^^' gHJ^' (j_£j 

j « C5 LSLji— aO\ ^iyXtW Ja jjUaJI ^49 ‘O <^j ^1 4_u_^afl 

«o .He- ajx^aI i A-u^uiaii o^Lol)U ^ w? umaI i aj^Li]i 

«S 

j.jja J_ jS (j—4 Ulijia A"" C-S^-^ c^J*^ 

<j_a ^jjSjj Ui] j 'UJj S-UisS <J-“^ "“ J^-aU" ^ j' J " <-?jUA' L ^ 

J< £ S jA US) ^ jll i> i> ^ 

Lj j ^ Ji l o <—o_a* J_ sc cjIIj-o (jjs i-ijjji tU" JUj jajj US .(V'jY 

J < ^ U e |jj u _^A O Ajfr t-jal jaSI oJaLU U 1 i] .(^jjJaUll g^J-^aS' 

..lL-*&l ^ ftLiillj lilja. (j-a ^1 £}-». ~ UjfL J* 

U_JuV' iUaill jV f-UaS JSUj V gr^USI gHJ^' Ujj^all J V] 

ijA SX la .j 5JUU Aic. Jaiill £4^ Ail Ulj^a 

.^a j_Si j_a S i\'^* i__ll h«>.S ^laliS ^jjJoSI UjjaUi jjj-iu Ull^a-Sfl 

YM Y 1 _jjS J J. U <Ls UjjLo o lie- <-$ UJ^“ ‘<-5-U-' AiU-aj 

S A r j 2U^S juc. t_i‘jsU ^UjVI UJ^ ! 

UjS J) jUjV' 'pUaa (jaJ ajj^Ui U jU fs 

_^=U3S Lj>Ui - jlLajll <> U^U SiUi. AiSlj i(^J\ 

J j <S i jL 2uu^aJl Aa>aJ S AilS-a qx, IjasS ( ■ U . ^aTi AialaJl aU .(t,Y JS^i) 

Lo IjiA JjV jUjV' jj^ 
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^3 di.Vvl ‘....l-kl.ixi-a Jjja jaj^ix t , "l J£*l 

(JI-..tQ| ^ , Id -1. .xTuu Vj (jl£x jll i_j-o xll 

4 jlDlii o~ 1 T.all 1 Twill 4_j^.jil jllxjll <-_L-4ajJ U1 jliuil ^>Ial 

j_ ^ Irk j leJixj Ijj^k>.4ix Jaj^}i-a (_jl (jj£j l-i^jj . jlaoS/l 

. jliuij _jllal jl 

UjLui—Jx f. j) i^i II 4C-jx« J.ilx ^jlj ^gxxxSJ ^^xll 4 4 ml ^11 4 Qjfi~v 11 

i"llX4 ■ n_a. (_^l 4 £• J- m jljix (ju^C. t4j^jj^ai]l jiluiVI _^lal ^jx~v ^gA 

(jj_ Sj 1_ajj 4jl (jjlli; (_£j 4^JI (jj^ill (Jatt(_£_jil dlljl ^^I-ii^al jl 

U II _ J ' jg ^jl 1 _ \'."H 14^1 - 4 aja-s. II aik el^jj pL^^^ill £ytt ■\!_> <1 

j^o j—II £tjjl j—J Igjl 4tfi» all (jx t4 6T4 ^ 4_ijj£ lajJaik 4j_jlSx 4_iSu!k 

/j ^<■. ' j .4jjj a J a I| 4 m 4^4 1 4 i*' jjTI l 1—k —\\ 4 *. nil ! '. ^ 4 cl i4 a i **^ \ l I 4 I j\l 41 1 

4 jjj£II la^Ia-4 II (jx ^jlgj V 44& (jx jj£jj ^Jjxiall Jaj^jixll (jl jjj.mTl 

^.4jj jjJa 4ju!i^i 
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£*lj_jl 4 j 2/H jjjxl jfLaj Ail lilljjj J*JI jx it, A (JSjj Jl jAuILi 

£jL . JjjJa Mil 4_ij Jll Ja JaaJL lgla2ic. dua. jx lAjjj^ll lajlaa.II jx 

ACj_ui 1_agi jjaj i ii_a. j2jLi_ajj jJjdall Jaj^)i-a]l ^3 Bj A jj£ Uai. 

Jajj_i-ail _lc C (jjil JaaJI ^Sj .(. jaxx!! Ac.^*ji jl.}La jx (JSI Ia j ^\ Aq.a 

AC. j ■ ii _)lj _ Laj (iI_j_aJLai! «j..i Jl j| JjaxiII lit i all Laj Jaljjj JjjJall 

— _alaJI jx j Jaj_jA all ^ ^ jj-ia jx D (Jj^ll -laiJ! . f. jdall 

Ac. J 4 - 1 j Jlj La 1 aj I ii ■N jialij jl ~ ' *j ■ 1 _Jjxj Jj£ A4 j£ jl Laj 

. (. jjJall Ac _Jjj i jl ^La jx _^)j£l Ia j)\ ASx 


jj_£l 1_ajj ^_ill 4__x£_all j'jH (_gjJlaJI lTj.-> Jl JJ t-Lalc 4 _Jjj 

AjKiL . II *l__u ^_i I jp-ljj jl . jlfLajll il)L.a.i nl ^frLlal ^3 L_uti-aVl 

. jl__aj ■’' -s-1 j .ijtjj AjjlSx JsLujI Aj^H a! -iljtjVI (^gC-ljj eLwail AjlLuxalj Jl 

A _jjl^xll j A _jjLaJI jIaj^I jAJJ jVI J'^ Ia^ xAliili J Jill JlfL.lV I (_)£ ^3 

■ll _ *_VI J_ Jaa. jV nilli _£ JlaJI jju jl *•■. lAj^Li jx . La Lai AllLalx 

jl Lxa, - jl <.,.. l „. AJ jl_£xjl aJU. J .aAaJj AjiSJ ^ AtI jl Jtjjj La e.Lxaal 

jJL jSs nJxlillj au jjxJI I LI tVJj t^5jLulllj jLsjVI A3kjl 

llillj) jaC-J l(_£_J.VI 4-}J».lill jjx .jI*jVI (^jC-Ij^ ijLtjVl JVll jlSLajll 

j_£lj .A_ \ '151x11 jLljL/ I jjc UllAx ^glLojl! .~it ill j_jSj jl Alllj jjJI 

p " ( 

_J tlaiLLx AjIc. j_J^J i^LlI ( _glxxjl ^j-lj ^><aVI Lajjc. 

:[“\£] Cj— 5jll Saint Augustine j jim> j! j_>u^i3l ^jjLIILj TjSLx ^Jajll 

V I _ jla ‘^^1 _ui jxl ^xal jl d nr,j |j|j t^lc-l Lila tA^.1 j^gllLuij ILI" 

I_ill A_ jx AjIc. (_)alxux >_aNi-sS/l I La jL jja-llix ^iLill ^ A? ^ . ^Icl 

A*2J AjilSx’ll 2l«jSfl \£ J* Ijjl (j^ tAJaaJ A*J AJaaJ j-a_)ll ■^*-i j)j i^->1 i 
l_x j*y A ^ Axl.tAlml j^-4J V itillj jx (»C-^)11 (^Ic. t^-LilaVI 1L* .eAawl j 

^jjJa_II -Ajj_i-all jA Lajlj pLxaa (_pul ‘£>V (JSxi ^3 Aj LaS i ol^j" 

.^JaLall 
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_SjsI j_A 4a31£ui1I jlstjVI J jjjbajl! ^»jl' Jai Jjxagll ' ^j"' «_}>^aSl 

Ij!j_a.1 jj_£j ^Liaill J -(j-ajll aLaJjl J 4lal£ll 4j^)aJI 

. Jjl ^ 3 lilta £ jjjul cjLa-ll .^l!La ty jja-all a Labi ijLnaJ J Uabaj 

Jj L u 1c ^ Lajll ajja^ i^jy^al jliuj Jlal (JLa.JlJ jjl Lijl (jlajal 

1 . aa t^£,A (JS__Ju Jail ^ [ JjuJgjl ia j j% all ^ Ikal j D jjll JaaJI 

. .llajVl J2b ^ b-s.111 IjjLjaS J JxL^lb £ii v_a jjoi B jjll laa-11 jl jjj*j 

jl_ a t4l JaLlall »j...y 11 JxlfU! £jjjll B jjll laaII jl Laj j£lj 

x. Ata ^ 3 JI i& jl jjIxj 13 jajll e jlj1%V' lillj ^JELo 


ie -^2 _b V j-o b$b.<a3 J ( jal jplb JlllbjJ 4 11 j^Joj jS 4_a_)jb illllaa-1 

jj £$15jll lillj Jc. Jjb J J (»■!£■ ■ (_$^ya.l a^ya J1a.j 33 lillj Jutj 

Ja jj _a-all £SJ Jj£ iaa. Jjla J& j-O ®^-il Jna.1 Luba.; V 4ib 

J_aia^all jjc. j*a 4jl jjlaljisl (4a*aJ! tl'nlc- jib tbllj £aj .Jj).i.Joll 

A£.^juj jljyx ^£1 UjljlLa (Jjlc.^yuu djbcLuta. Jl_ya.j 4-illc- 4^.j.}J 


jj lc- 111 (jula-ll j_^jjj_asll jtLjiVI jlLV j^ jll jj%-a bjia.1 1 jj ,pjj_aall 

(J-albll £Jjbll j_£_ya_i ,_£jll ‘D Jjbl! JaaJl £ij l_i jx .u iB Jjbll JaaJI Jjia 
. JiL*jS/I ^l-i%111 lilLjaS jji (J<al£]b >ill aIjIb A j t >il jpial djl ajiii%.l 

(Jjjl_a pj ■ ii %JI j g. laj L_Sj. Ui Lila j (Jya 4 ij» -a A U-v 1 1 \r. 4jl IjiA ^ W j ja 

(J_lla .4 jxjj\j djUiaJ (J£ Jilc. ^jxilyllb 1J y*-J* jjiaaJll LilLlaa jji Ajjbj-iall 

1_ill _j_3 «ILxjI JaaL^b ^1 t4_ajlc- 4jj^)SLa ^buiaJ jjic. (JaIuuiII t^jj^ill li/k 


1 111 iA _(."ilajin aJI A lla. ^jj ^llnuiVI (jalj Jl (J jj-ia _jll £alajjail 

j jr- 4-ubjla_ II 4_ 5$li dlb^LuiaJI ^jb ^Lba^U Jua. Liu bjjJ qj£j c_i_^ui3 

J r - Ij • y _ jl ' IjLal !-•_% • '-■-> ' .1 j % Jl bjajl bj^l ‘*'J *aJl ^^ a-c 

?(jl£-ajl! jj 3 4lxla-all 4 l 1 _j£ 1I la^laitII j-a 4LalS 4bil /j^L.a.a 
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jl_£ ILj 1 xiC. j A d-s ill Aajlaj i_sSill < _ s -S\Hll J jj-ull 

iaj^) A .all _ic £_£j gjj£ -Saa. Jjla gle j-aj _j_ja^a jLni.1 1 ilel SaLuiLi 

lg-a.ll H i nl j£-aJ AjlaJ lilljA jl jAjj V ^g Sjlal j. a Ala^all ailA g3 . gJjdall 

1 i^.a.<i j_jfLi jl lAfr£ IjLa, jL Aa_2alj dl^)ji_^-a tiSliA iiillj ^C A Ijg ■ aj 
j_jfLs ui ( gj_jj-ia 1 y Lai ^jj£il S-<A II i ' l ^-» « >.a3 ’ll i ■ «1 _jllaj jl - 1 ■ jajl 

* e 

4 jjj l ^_a]| jLi_mV I jial ^j-aa. gll A u.iillj c duLllI Ae^mil jlA a.oj IS^jaiLa 

J_aSVI jj .1 jcaia jliml jllal t _ s -la«--ail 1-igJ jjfLl A_SJMJ ^gllllLjj t(_£_>A.VS 

g_SI jJjJ ^gJj-d la jjJ (_£jjjmai jLluij jULaj JaLijJ J jA lillL jx Al-ia. 

IA_LaJ "A_illaal! A£,^)aJI J_ja.j ^lAxi!" jjmAi j-a gijiVl Aa_mll (_pa3ljj 

f c 

l l\ .i..i *yi Ja l xxaa. gi dulj $. _jjJall Ac. jmu jIaLs jl jA j (jjLIla. I Audll 

3 ", « 

_jl_lal ,g3 liSLuj jjfLi A3 i_ Sj^xjJI i ^gjjjJall ^IxaDI jVj .Aj jj j.^iS.11 

g 3 iilj alLl j£j »jjJail jl lilli jx ^cjlIj iAS L.jaL/i« ALiml 

.gJjj-a Ltd] gjj£ll „L,A SI Jjla gle g-La jll oj^a-o ^jjjmaS aLL-u] jUal 

£_.usa. jl 1_Ajli>a A _a-ui ( g__11 <_£^p_all daull <_cJ*-^ I^Aj 

<* '1 i lj_A UJ J.^ll Jl Ai£aJI AoLajll dlAlaJjVI 

1 gjl g Sc gjjjJa SI aSI gJ3 Aijj£l! Ja_jS»a-ll £J A y t _ s -lj _>Sai3l giau 

jl^Aa jl jAjj tlilj . jj^)a.Vt jj.S-iaSi gJC_jj jC 11 CjjJoj^ Allldo 

gjjiJall Jgj^A ^11 jV AtnlaSI g3 l<ag.a La I jj-i L - '* Sj duliill pjdall Ac^jjoi 
A jjjSSI iajiSfia II ^ Ofcu’i Lie3 .^gj_a£il JaaJI j<a Allla_<Jl ^l_jiVI <— 

g Ic A Jjj^ll -Sa J Saallj tAiLoj lilijuiil * j* iall Jaj^a-all Ja-lj A*al_jSI 

g^SI A}_dl jSaVl ^jSl! is. juadSl . aL * ‘ A La LcLI Ajdj gj jaJaSl laj^doSI 

Aa—Li 5_iij^ll Sa_jlaa 1'_: l ^ j ^ _j jSusj gjjj-bll .Saj^A /l! 1 jla. 

. Au'daaJI 
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A jjU jli jl _ulj A j ml mV I i n ~>S/1 Jjkj A*J 

I 

A*SJ ^^laxj IgK^ qa 4j jl i in a (jj£j 4yl^,all j 

(_J_J__j3 ^ A*jj J V) (_]>« 

.(jlfLojll ^gjLijJaljj <—L-aj ( _ s ic- J«<j«JI ^2 I^jj jjl ^j-laJI d±a_i]l 



l ^£. Lo&_jliii.l 4 jim I 4_il^ jjjaljA] ^ tJ^" 1 

( JS-ill ^ j-« jl' ^J_p-* £<« jjajUaiall) jiil j^JI tj j£ (_ s i=>- J_^=> 


Wheeler jA~jj Taylor j 3 1/i y * ■ j L&£ 4 _ul£-o]lj 4 _uLajll a1«L*-s ^* y» 
' .'i t4jtjjJa]H ^uij taiy moll ^ic." ’['A ^3 tYs] 
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jil ,jjl tl&Ljaj ill £,Y 


ja^S . Ar^ 4 Lu»iij (_L^ajJ jl 

^_c-'i— j j ( _ s -xjLiJI (jj^l jjLj a-Lj -A ji>i^a]l Cijl£ 131 La I j_y (jl jjJijjj 
abba-wil ^311 t(jj£Jl (il!3 (jLs (jVJ .lAjliii.1 (3)^-aJ dlljjjj ^gAjj aI*-jSM 

1_&l^)i: ^_Hll 4.3>«■ .all aLl^H ^lil ^JajyiJl jLa aAa-lj 4 jl 9A ^la«J tjjlSxjll 

Jaj_Ja^]l (jjj djla3Ajtl! (_gl — A In' 1 itfi 4_uiljA 4j*3 C’LS** l)j^ ‘U^l 

^ 9 JajJaa^ ^jjj g ■ Aal j 4jLuiJ A_j^_j 1 l^iajj ^9 4aalAa!La jl 4al_£]l 

IAjj l_S_ jja9 t(jl£«a^ll ^9 4jj_j£il JajJaiJij (_£ALt]l i_$A .JiVI (■ 1 

,_£A_Js! (^r-kwi) <•■' 1 Aa3 <_s^ £ ' ^aijau^^i UjU-i. 11 IjLUk 4jjj*aJI lAjUL/LlUj 

jl_£-aj ^_9 4 —jjjSJI iajlaiJ! L)£? S^JallaJl dals^laJl aIxjVI ^Ijj 

-(jUuVi (j- 4 i_s3a. ^Jj Llu^.j aLljVI c _ s —iLjij 

4 .uHall a!—jljVI 4__«J JJ 4ajjSJl JajiaaJl (jaj 4aulill i-llU^laJl tjja-vjMa. 

(j, ^Aj dllj ,-_)n a.u/i_J ^jl_Sa^ll 4a_ lA=>^)9 lAjoIS 131 la I j^y ^‘'.l 4 jaI*JI 

1 j* U-vN a 

j_£— ui 4_lla. ^_9 (jJJJjjalxi. ^ylel 

Jjjjal^ya]! jjli (La 4jjl j * u U^-'L?^' (j' '~ l ~'^ (j^ I3J . La£Aa»a] 4 jlmu]Ij 

Sj S JJ*^ 1 ^ jlijaVl i_£jUaj (J^Al La Ale ,4aiial 4ii^y». 4Jlav. ^ 

AliuiVI (_5 jUaj (jl 4-3 jg jaJ jg 3ij t(jjjjj£ll ^ cJ,?^ 3 i _ s -^ c - (j-° j (_g 

. £ , ^ (J^ 1 " jj.'" ^ laS ' ag ua» a! 4ajal]lj l^yAl A9 

jjyj Ca3Li^aall Alaaj lj]jl=>j {j\j (_jjAaJl Caaal! ^Jj 13 a 

.j_jj_*-a]l (J_^l.’l^lwiL 4aaal a£i^*. 4ila. ^9 ‘■^ aLLjI 
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<J_IL_& (J_J-a .La^-iJaxJ 4 imiUj (jljjAj K'j K CjLjI .laj ^^aliaj 

(_jj_ J (Jj Jail .AjC- (_° * Igj! LajaiLa. 

A SjSa j_A t( JL_laI! (Jn >m ^_IC. oLuVl ^Lii (jjllaaj 

<_jLui _aJ 4_ilia. a i- il vi l ~i_a.j A ahil jLlla.! lUc-UaluiL Ail LaJj .4-lC. jjJaj-a 

La j»Uaj] LijLiia.1 ^^Ic- Aal«J V CllljLuiaJI (jl (jli CjJjlall 

Ij—iilLaV Jj—iill J—J . JjJall ,_>iij ^ - la j u l^jtj 

. (JjJaJl |_jjisj i_jLtaaJ UlX.a dlbjlAa.) ^UaA jtiaJ La.Hc. 

J a"'' I J-aJa_J dsLulj a.l)Ll Qj Li \ 4_Laj-aC. J&)1 1 CLLA4_jaAi]l 

^ _3 V jl (_g^ jliall Lll_aJt Jj^a 4-JC-JJ -A 3 jj-aj • La$ ll j jA j ^j^aUalll 

4__£_jaJ l^lalia jj5Li cs* (jljjjJI fji (Ajjljjjil dL>LijaAl]l (j-aa-i 

■ ‘ -aS aLLojI i£j)[la\ ijxi A.Ui .u.A 

i 

j_aJ Jla.1 Liil 4 tmtllj a Ajj! j (JLLa jja! K 1 ^l-ia.] ^Uaj _ yua .i l 

• K' ^ (x',y')j K ^ (x,y) ^ P La 5Jaiil LjLul.Aa.yi .(*,^ • (J£*l) K 


I K 


—tK' djLuljia.y! K uliLu1.Aa.yi CoLLijaj ^l*rinl ^jSLoj 


r a*' = a cos a — y sin a , 
\ y' — x sin a + y cos a . 


! £ , ^ * (^JSLua 


( 4 . 1 ) 


(jj _ "lirasi (jj _J AaLu«J' ^^iLu ftAA ,jl .iStill (Jg-uJl Cy“ 

K’ ^— 3 OP Jj—aj' .Jj™s*AaY jI—*jYI ^1—ij —JsV' *LJa__i]1 ^—a 

jL_« tK —-S OP (Jj—ia] A u a jl ljj . / = X '" + y jA 

f- = x-+r j~u 
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jbuSn ^.ijlsj «.Ui»3 ^ jt Jaj jLuIasJ jLoUkj i , \ • j£*S 


CLl)Ijj_3>j 1] (jS-oj loj La (_jl iliajJI .2u_y (jVl 

, -* 

(_£jl _ L»j 4 JLJ JIL.JB ^ S_yuilia ^ikLuij (jl e-L-laall ^ 

. £,^ i_K Lj _$a La£ 1 ^ <iuu]lj l^yjl S'j S (jjjjj><~»3 jIlJ 

I j—A J_Ju> ( t , ^ ) gj ^JaLaiij y (j-a V^J Ct (JlAiluil jjl tiillj ft.j 

• Ctj X LyjJ_ tjr^ _^-® AjjUx LiLj^ ^jJc. JiaLaj (Jl _jj V (_ybjjJtjH 

t _ Si j jj-Lj (jls ^ijjjjlS^a (jjilll) yj X ^IS-a (JLjj La-lic. 

CA-^ U-^4 Xj Ct (j^ jji LjJLaj J (j^-aj V Ajjiij ILa (j£Jj 


dl^Jl (3;}_)3 A^Ijj A Li a ill j>A 4 > A ir- 4 ahA. ^ A ■» j 1 L> 
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C, aII i^l^A jA L-A3j-a t_JjSl_j , - ^ 114 -J l^ia. - a sir 1 - ^*1 1 J^^-yd-allll 

aIAC-LU ^ uii'Mg 11 (JAaj]l .AjljVllI j AjiLiiaJ! AlAeVl AjjJaS £-a <JxI*a 1| sAit 
(JjA .£) j—£ j4J Vj • ^-IwlII .11*!] jiJj 11 AA*il ljji-e (JajjJ Aj£j-a]l 
ti —jjs (jli t ji& a*. jjl j l li l'iv ii (jii^UJI jl Cy* {£■ jfl ls^j 
aL-^Vi jjj jiuuil / — V~1 AjljViIl aAa.jli i—ija-j jl jjAi l $> * i->Jl 

. jlfLajll ■A-ul£-a]l j AjjLajl! 

,* Ufc *(ct, ix, iy, iz) jl (ict, x, y, z) jjU^ll jlliu jl ^ V 

(jji £*J La-4 i jl£-a jll AAjl£-a]lj AjiLa jll lIsLuIA a-VI jjAij j£-aj V Ail jA 

(i^llj j-a |»C.j]l 4 _^lc. •(j^“ a 3^ Aajl£-JIj AujLajll aI*jl/U 4al")-^.nil A»,uJ-ill 

1 -ilj -,cil |4 V’l ^3 Laj t4 , jci La Laiu tlLLij ^ J j ljjlAa.1 LjjJa jUs 
_g-il (_jj -W.l l t* will (JJj3 ^Ixj Al At L JaSi (JELaj t4 jK nil j AjjLa jil 

LIiLuIa _^y\ jj_J j—jxajll (Jlsjjl (J-a'ji£ Lea j AaLaaII &A^.j]I ^1 A^l.ta (_gi 

j a .A. 4-ilS-a jll AjAililVI j-a dlV Al t all jjiijj La Ait 4 jil^-nll j AjjLajll 

(j—J1 (a_iLi->. '-IiIaoS Je. Ajjaa-oJI) aJaIx-c]1 Laa ^lAiiJ jjjjiL Iaa (JaJ 

. Jl&Vi (JLaA^I (jl A*J ti ^3 AjjjxAa-a j j£j 

j-inJI ^1 lVui.iV' lAA Ji-a j» liiJalt (JAjISJI A AJt ill lJJjS j j£j a_4jjj 

(_5jA_ :aJI i." i~> ill (_yj j2 j-a j^LLLa j] jjauAajj t_s_^ua ij ^'i'v t djljAaLj jll 

Ajlm , ill 1 a -J-aJ ^-3 ^3 <£jlia aII ^JJC-J (_y j-e tjj-gjl 

(j—Jjill jSJj tjjjjAaJl ^LXajJ AjjjiJ! dlLuiijsJl j jx nj 1 jjl£ t jJJLaJ 
fr L aU. 1 1 <Ja1 AS .CjliJaLj]S slaj L 1 1_^AA i_jjAaJI 

t — lLtjl uiV 1 j S,a j V A_1 jIj AtljS l$JA] tJ—1\ u>aLj]l jl ^ jjjAjjSlll 

(Jxill Aj j_y^J La4j -(j-s-Sljil jjSJL a£)Ic. IgJ ^a] 1 AjjjiJl J-lLuiajill 

f. cs L f — All jl frjA — fj jl jA (JjAaJI / w ill VIawI jiSVI 

y *" 

2- SJjiaJ 1-a 4^-L JiaAl La Ijj ttilli] i^^ia-lAjl j’u-ajVI _oA LllLuAaLjll 
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JjSj] Aj^jaull liljjj jl A j^a jj£jjm idil*2jj]l diajjimlj Igjljj A S t iu ■» 

VI_£ mj J3 .4_ubjJaLj]l Igjxbmaj 4_jjldjVI Ajda^ill j-a (_}£ jX 1(p.'K 

A _a.1 jj ttb.wl 4jilj.>iljj did jj frLalail l$x3 (Jibl (dVla- ^jj idljs jjLjill 

(j—aV d 2 j 3J_jjLa j j£j l$j£]j C A-jdbjSl «.Ldc. (j^aljic.1 4_il.iill 

Aim . ML j £lj . Aj-aUlal! Ajjl n >ib jll aSjIxJI ^1 jia-Vb jj^)j 't* f ' ■ <a&l£ 

j\ iraVI ^ a A_2JlA £-a <_£j-labi <r ^ .^' JAlmj I—ijjm ^JbJI d)Sjl] 

jj£S! (_JL<oj .ilajVI (^gX.bj jl£LajSI (jl Ajda__)i] ^leaJI 

j_m ejj__ma tJjJaa! ^2 i"imjl (£,^) Ajaj jdSI Aailjj^ll dxibjajll (jl 
sin CC ^_Sc- igj _£aj l$jl J* i—nmll ,4ajl£-a j Ajjl jjJ diVbjaj ^gJl IgJiij (JsJ 

i tan a = Ax / Ay ^ —Sc. (_$ jiab jl Ajjl£^ jll dVbjabll Laiu ‘ cos a j 

jb_mV I j jl_Lj jj_ j 4-Um_ill Ax-^mSI ^jlc. (JuiTimj L_8^m tan Cl (Jliul jV 

tana jl a—L i*, j—a dibs—£ ^—Jalj dlljj s(£,^ J^d) S’j S jjjj^maSlI 
• £, ^ J£—£ ^—9 j^u U£ 4 v / c ^ j ‘ Ax / Act A^mill j^lc ^ jbA 
Ax. jjj—SI _^lal_du j a x am _aJ jjjjj£ll jdaaJI jjj 4_ijl jll jl (JxiSb bjlj AiSj 

. jjAlmall An mill 
% 

j»lAaj_mb .tana A—IVJu 4j^_m_j Ajjljj^ll (dVb_yaall Ajb£ JUC-I 

:(£ , 1 ) j-a (jJj^l aJjUaSI t sin 2 CC + COS 2 CC — 1 4 nfdl l AiUaLail 

, . *cosa-ysina 

x — xcosa — vsina = -- - —-f- 

l 1 ) 7 

xcosa-vsina _ cosa(x-ytana) 

(cos 2 a + sin 2 a) 1 / 2 cosa(l +tan 2 a) 1 / 2 
x — y tan a 
(1 +tan 2 0 O 172 
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iA _LjUl (jjiiij IgUjUS SjIcJ (*.') ■> aJjIxxII (jl t-ttjj 

:4_ul jj.il! <_lL)ljjadil (_K .'11 ^Ic. (Ji-aa-j lijji 

, x — vtana 

x = --=■ „ — , (4.2) 

(4.3) 


v = 


(1 +tan 2 a) 1 / 2 ' 
v + xtana 

(1 +tan 2 a) 1 / 2 


A _jJuIlV 1 4_ijl jj.il! dLXjjadl! (Jaj ^Jj-iaJI dia-ill (jjjil j£-oJ jV!J 

*UJ‘ia.t A!■»■ al jj Ajjl^aj Aajljji dj^Ljjaj ^^1! (£,V)j |£,T) 

x —» ix , v —*• cf, (4.4) 


X . 


let . 


(4.5) 


jilaaJI (JJJ tli*3jJ La£ .(£,£) (JjV! (j4ajj*jll jVI y»-iaXuu] 

ilj u/VI ^jUaV (X^X^ (XXX^ - ® x' - / 1 ^ 1 ' LagJjJa olaj! ^3 tjjjj jSLl! 

(jJAXui _aJl v Ajaui _ill 4t-.j,« II JaiijJ t(t4 (J^“) S'j S jjjjj 

* \ n11-»^. 11 \ 


tana = 


Ax iAx 


A = { - =i P' 

cAt c 


Ay 


(4.6) 


(J_Su jVI lii£. ai . yS —v/c jV! jjLil! >jli IXo-iiXuil -i3 liil c."ift 

:x Jll^VI Ajx^I (i A) AMiuJI 
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lx — cf (i/3) __ i(x — Pet) 
[1 + (i/3) 2 ] 1 / 2 = (1 -/3 2 ) 1 / 2 


y = 


x — fict 


(i-p 2 )' /2 \ ' 

: (Jj-oaJ ty Aiuiillj 


■ Ct + u(ip) 

L'* r / ^ -1 t ^ 


c 


[l + (i£) 2 ]>/ 2 (1 —/3 2 ) 1 / 2 


_-JIVI frljJa all K K’ AojljjjJl kl£)L|_y»jl1 Jliljl 

: jlauVl (jliLaj ^ S->5" 4_ul jj.}]l CaXjjsjII AxJy\ ^Ijj 


, x — Bet 

X = 


( 1 -£ 2 ) 1/2 ’ 


(4.7) 


t'= c 


(1 — £ 2 ) 1/2 ’ 


(4.8) 


4_Ja— as 


'Al><ajLoj ; jj]l s-iclil! 1 jijja Uj] lLu^. 

. i 4 4 'Jj. >1^,11 
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UL-a —=l .Jlj jj —1 dDljjrd Ua (1^) <j4 c^ - 

o* ij^j ‘(£,£) y-> ct j x -»ix JTLl ^ l^k. 

•(*»^)j (*>V) dsTljjao c?Jj Idai l£-L*! (*’°) u' 

4 — -pldall djLulAskVI jl j)>aj]1 (j-a L $\ j 4 ^ 7 4(jjdlill £ 3 jj La£ 

■il—* j 71 (j-i— J j—JJ-aill AijJa .iLa-ll _jA <—SJl^Jli Si 4_ilp3il! a.Ia._j]Ls Ljjjdaa 

. ^•>$3 ^Loul fj uVi cs^- -Ad^lj AjjLojll 

—a (jjJ—laJJ (_£.i—1! C dulall (jl (_£]£. (jA^)ii jpjjjl diTLjjau 
A -37 4(j1—£-a^ L£^ L t m L. n l IjjA lM 4 l. 1» Ij C-jdal! AOJjuJ duljll jl^Lall 


A —£ j 2 *. A —ILa. ^—a jliuij (_£jUaj QlJ dlTLjdill ^ J_ja._^a 

i-ii»ii—li ^ II si_iu7i dial! AjL<a^)il1 (_^Juliil1 dia_il! d: jLi (j] , 4-iJuaj 

P —A <J jJ—aJI diaall jjjjS j)l£ — jpjj^l dL^bjam ^ c A^jLLa] g.dal jll 

(M) t>-^J*jll ^ Ua.7 C I J^.jj1j 4Ct aJ7aj (j-a_)^ JJ^ 4 - 0 1j3^)C. (jjill 


.(£,A)j (£,V) ^A c ,jA AdA^II jjd lo ^Ua ,_yJ ^llILj .(£,°)j 
1J—da A —ijAau La J t_£jdl bj* (_$j.laJ! dlaul! jjjjS ^uis <^S_^ui 


_j <c^ui— U J_la_a jljjLa (j* tc.^3 (JiLaJ C A£-^jui]I jlbLa (jl jA A LiA all 

jdi IajIaLi ^^ill dllr-^joil] AjjdlL tdlULaxIl jl ^La^V! j>a (_§\ ^c. 

ljl—S LaJ—ic. Ajljull qa dllA Jll C (jl i-y-i .Jpjjjl dlTLjjaj jlgd 4C (j-a 
(j—S j jxl 4£._>juttl] J ,Wa jALa£ IajjJ (j^Jj ‘Ct Aj| (_jic- 7LLa-a (j-a^l -JJ'' * 

IS Jj 

.(liLu Idajda (j£j ^ IxSjla 
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W Llu^ _ij lift *-h AjJ^JI AC-^jJI ^A C J Aia^. i , \ \ 

Aj—J alcjl ^J-ft> ^JaLftH iajjl-ftll ^jo^j — cLiIjiaill 

jjJa_l! Jajj A. -all ^_1c. A *11 jil Jlal ^ lq% LftUj ,0 i*V^N A^ulUj 

la jA O L " A Jal3 .0 *"1 V\H A uhiHj Ajl Au*ui Jljljlai ^A Al^ljj ^LjUmaJ 
\) iJalo /ua jl Jaj^p^al) t-_ jll Ajl i ^ic- AJ ^)Jajj 

,jV jjl—a AjjV^ AjJ^S j JllljlrkiU ApaJi ^uaVill 13& ^jiu ,l_)jJala. Vj 
J__d fLuJSl J>L t’jVr UmJ Jte jIxjV' ^ JjSIl jt , jjJaJ 

. JjsluM j l ^^jJaLa Jl (Jlll-labll ^ jun’lll 

(jjul diUjxjJaj IgJ aJAa-a Ac-^ajj Jja»j (jl ^j-laJI diaJl cdj.1: 

til_Jj (J_La ^Jj—j ,A _jjj£il 1 ■ >»j1 tlgjlj f-ljJyiU A.UiuIb JadS 

i j i.>iLa. j t(_^aLa t jjj La tll1.1a,bLl .l).la. fO ‘ ntfi ^J Aj^aJl 4£.__)jja31 

<jl 4_iibj ^j-iaLaJI ^jjjJall Jaj^a^all ^<aaJ (j£-aj • (Jffim.aj 
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__}ji*2 i_5-^ ‘O 4 im'ilb 4 nl-iS^a 151^1 ^^gJlUlVj <jj£jj tO CjA^JI ^gJc- _^iji 
(_g—Sc. ds!J—VI £—xa^. (_^Sc jijj (jS O j£A 2 .IjAala. 



Jajj_AaSI ^glc dl.ia.VI jjl ^gjatJ S- 4-0 4 A.i^i.S^_5 ^j-LaLuiaSI .^gJjdUl 

(Ji-dd ^_ill dil.ia.Vt .0 J) ajui’JIj ajLaIukj dl.ial ^a ^jLSLuiaII 

Jilt— 1VJ L—aJj . Ij_dla Vj tjdt-a t " 1 . njS ^JjjJaSI Jaj_ ) >a«a]l j>r^)la A a i-> i ^ 

^t -_JI Sc. . jdalaJI dt-laV 4jj))d’l A 4. , ..'tl IajLjC. 1 (jdaj 4j! ^3 (j^aad 

j_iJal.-sJI S__gjl ^jda_SI Jajj'k .alt ^jla. AjiauSl d^iic! S-a lij kiilli ^ya 

<j_a jI*jVI 4-1cIjj A°lai A Lajjj tilauVl (JjjU UjS V IgjlA t(_gji.».aiSI 

tA._.uV1 4jj)^}ll (jl i_aS^aJl lift jyaj . £ J ^ JfLil jj-if* jA l_a£ kjjtdajll 

"(jVl" AJiaJ .ijc. Jja.j-a]l .iSjuVl ^gjJU jjJ^t — ^jdalaJl jjl ^^glc. (_}J»ji (_ 5 ^SI 

.4_i -1-s.l t 4£._^udS1 J^aj £-4 4.1 >>1*1 A L-1. 4ija._jdl Jala _jA — did O^^jAiLall 

J—:3 ^±ui Suit A _SV-iJ JaAS djt*jVI ^gjjSJ (j_J^]l (jl ^Jc JLa^lUll t-.-iaj 

JS _ tli (j_9 jyia _aA l*a£ 4 Jjantuaj 4_^walaj a t __jAaLti ^gJl dl.ia.jU 

.£,'1 ^ 


J j3 j»jjui ail! dijla. ^glc tAii I g jSc dSlill ,_£_pJ AJaaj 

dl-i aVl — dl.i 2 k.Vl Ajaj ,_Jc j'ia'SI ^jtuVjll jjjl V 1 dll.i 2 a.jU (_gj,jm)]l 

^jj 1 sy SI -SajjA. a]' ^g9 dl.iaV!j 4 0 d.iaJl k^gdaS-JI ^gjjdl! Jaj^a-UI ^9 
.£,^3" J£d llA 4jjjj j^dj .^JjLuilJL oljyya (j_J^J 

• 4 _yS! j— jS! (_s -Sc 40'J O U&A Jjl^jjJalaJl LaAlj^Sk Qilij^a (jjJaj_)Aa Jjicl 

Jajj_Aall y—“ AaSIAj (_jiaLLe AjtSl^SI dilAa.V! A 3 S j\ aiAaJI (JlaJI 

^ -kjaLUl jjCj3I l^Jaj^)i-a j ya f.\ jaal jj! AAjia. ^gi S^jj ^aiuVI 
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_11 .S. a\\ ^9 AjlSI^II Jjl-laJ t , ^ Y uj 

4(0 ^. 1 —».) j— 

4>« l-> j j«v -q ^J1 ^)lJJC.V1 ^joxj lj^)laj Ijj l.i£jj-o ljUb ^Jj-^J 
^ 4>i\ A \l ^jx^ill ij^L-oJl J_yo c-lj^l *0* v"). wll j& ^jjJal^Jl JjIj 

tJjVl ^J*ia 11 Jaj^^k^ll <jJalall ^y& Jj 0, ^^*a9 t Jjii‘n> t .ftfl j 

^jlSIl -laj^’v.all -jU 


_ku tjiijjJ dDLij^j ( _ s -ic- ^AjISjJI i“ itill (3J_jS J j . wit J__>a_*j 

l_j j£JI ^—a 1 ^ y aC. A Q \ A 1 ^\ -^v 1 1 A \ \. n‘i\ l ^ vax ^ 1 \ \\. >i l 

J_&j _ J^)J 4(Jj3 (3^ ' y 1-aS .^3JA ^jju] I AA> <j£] .A^Jj-cIU 

_all ^_a Jaj_ki (jjj ulil£>l*JI [(i,°)j (£,£) (jj>>\ijgk3l ^l. iVim lj] 

Cy—^ UJJ^ £ 0^»^ ia^ki. Jaj tlilOt Jj ^JnlaV' 

A jV^Ml J)1_ 3u)J\ A _>J A^ Si Ajjljjja ^1 >iitSf AjjjSJI JajJaaJI (_jjj ClAikkJI 

j_j£j_u At oSfri Ik djULktll ■ J)\ JU^.lj ^ Aii“un ^g-ill AjjUl 
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-b 


U 


,|j «1 4jjj£ll (jl 4J■ •"*J* _jlU'vl Ualuilj 

.■ibtjVl ^gC-bj (jjS 

Jjlafl (jA £)J Aj^b j jUjVI AjftLjjll ^iLuutil t , 1 * 

_jla’V 1 ^Lja sil ^ a laj—lai. lIiUlAjJI (Jj3 

_ Hj V jl L jc. J t(jl £a_}ll ^3 4_uj£ Ja j 3 -i*l ,jjj dibble, ^glj Igjba^. jj j 

^g—JI _JiVI #.U^as31 S__)jilLaV (jj^J ^lll) (j/4iij OH (Jj^l Ablsta 

^.».lu ^gjllj) ,jl£^jll 'Jt jjj-ia. (jjj ^Vl <_gC,bj Jjial] ajJalLall 4jjl*-al! 
Ji-aai t(£ ,£) (JjVt j__Ka-|3»ljl ^1 'i'\"'i i nb ^3 ajjiiaV jjSj (jl 

l 2 = x 2 + y 2 —> (lx) 2 + {ctf = -r + c 2 r . 


ASl 


-all 


£_^g. laaj /' jbuVl AjjIJj AjAiIsVI Ail mall 4-a^.jp lil 

: Ax^y I ^gjLb jl^-aj s 2 


2 222 2 

s = rr - x . 

L5 Jt, tajoill 11 rftjl ^,<1,11 t jlxjV I ^gC-b j ,jl£-aj ^gi Aibaall Aljl*-o 

7 2 /> *2 2 2 

5“ = rr - a - v - z . 


(4.9) 


Jj_ bll 4 <!'•*>,a <1 jbta ^glc (Jj-aaj i ( £ , ° ) ^ bll (jjajjjtjll ^IjoJluib 


■7 7 7 , ~> 

s = —<rr + A~ 


:jUjVi ^bii jlfLsj ^ 


jA jbuVI ( _gC,bj Ifra -i an j jj£jj 

s 2 — -c 2 t 2 + a * 2 + v 2 + s 2 . (4.10) 

(jjol•'l »^ ^g Ic. I jb-^«v tliaall JJ^jS Jj! 4Lajj 

1 jjl jl 1_a ■ « Si ^.LLa ^£ r • ) j (£ ,^) jIxjVI AaC-bj Ail mall (jjjiilli-a 
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A -u Lajlt jl * j V I jj—J j—4x ^gjLuJaljj i—L-aj ^^ic- jl£ 4 o j"i 

a — < !"i -s ^11 CjIJ_ uiVI ja jjjljlxAll jjj .i4^_jll .AjjlfLoJIj 

ijl 443l£lLc *)j (^>^) u' .4_ijl£ J a ]|j 4jjLajll dlLui.l^.Vl ^Lcl 

CjIjI—uiVI 1 _ s -4*j _J .(£,^ •) jl (^'^) ^_*j ^JJ‘"_ill 1 - n£ »Aa»-lojj t^jJlj 

(J j—kll) ^JL jIsVI fr l-J-i ill 4 _j . f-1 1 >» a]| 4-au-oiJ (JjJali 4_lj)l*-a 

(■+-) l-«] L5 —A jl—Lajll Aai <-ii LaiiJ i(+++) ^ / 2 = +*" + y 1 + 7 2 

.(-+++) jl 

CoMjj- tll=U fl J4*4-»V [( i , ^ * ) J] ( i , ^ ) o J4ill jl j-4 j£Uj <^£3 

•Zj y (jjJ^-4^1 £> Jjj c3—JjJa j—c. (* ,A)j (£,v) li^aj l jaiJjJ 

J j_la ^_lc. Ajjjj_ j 4_ A _lla. jLjjj-aS jlluil 1 jUal jjfL; La-lic. 

^ A S' <_£-9 oJ—aill -A JijJJ—1 -^4 jj—S j tx 1-«Ajja-a 

(£,U) ^l:iaj—uil jl j—* ±sh\ J^ll j- . s'~ = c~t'~ — x'~ — y'~ — z'~ 

•(M ) LS^i S S J^' <^j 



JjlSda jll J_^Ul ^yA g4 jil t , ^ T (Jitli 
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X = 


t = 


x- fict 

(I-/3 2 )'/ 2 
,-£r 
(1 — /3 2 ) 1 / 2 

V . 


(4.11) 


^ \f .\liaill AjjiAiA (jC- AiJjLajl*-a Jc. AiLauJl SJ.}l*-a 

JjU (jjj (3jall i&\ c_jjS (jc- Lie..} 

,2 2 , 2,2 

/ =.r + V- + Z 


/yjj ^Ajia^l ^LjaaJI ^ 


•> O') •> "7 T 

= <r r — jt — v" — zr 


Jyo L*S .A-og-a ^Ljljj tAilii-a LxvaJ ^^3 

1 ja,,.„>^t (jjilnQi / SiLuuJi ,jj£j oLuball ^^3 / aJjL*^ 

zj ty (X £_JAa. (j^ (j* J'i — (jLilalili (jjUajJ tLaAic. JaSflj 

jjjC- 1 . iilliSi (_yuoJ (JLaJl . I^L-a / (jjfu (_ 5 ^J l_yL^a (JjJall 

L frioaa. X\ ^jUjaS Aiuij i^iaj Ai2u Luialjjsl Lu_j5i 1 l-v\ 

• ( 4 i ^ J^) O L-i^l , ^<,11 is(_yul J (JvLk 


<*-— v _ s — s j. — & £,^ • J£2, Pj O j j^'Vi Jjj /' = +jc~ + _)■’“ J>Ul (*) 
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(_g.il—Jj —Jail 4. Au j£jl Jaj In A11 ^ya olsJjl <JjJall ujuaa.jl 

lij.ll 4-yZ> ^gjj£ll Its 11 (_glc. (_jjat3l _^I1 A j O jyj-liJI ,jjj 

As 2 = c 2 A? 2 — A\' 2 > 0. (4.12) 


jlj_Mil _j\ _Lj 1_ijli.1 Ijj __p£l 4l■»_< liiii As’ >0 (jl 

t Ax = 0 lil .OA 3_jiajll AiA AiLuuJI (Jjla (_gl C- (_gia_^^ lj_j_yuafl 

‘(x o =x 4 = 0 ) 4 U—ljVI jAa'y A^VI 4_Lii -lie. jUI) A J O (jJJX^ll (jV 
(_g^)j.waS jlluil jUaj (_gl ^gi . As” = r~Ar >0 (jl £TjJalj]l jj^sj 
i v < C U jl lLa AC. Jjuij ^^La^l! Ajjoi (_gjj£ll laA 1' j (JjumiII a J ■ na. 11 tfl^^sAi 

1 a 1 <r. Ar 3jLui_all - j ■ I' IgJjLi. _jsLuij (_gjll A t Ajlojll ojjall (jl (_gixj 

M “41^—Jj • Ax (j—a J—jSI <j_£j ^jll cAt v>la C |_gi J^aj 

(_giaj 4 jjj (_gj_j£ JjiA. (J_jla cs^ 4jjl£-a_)ll ajaill jjjAi tJsLxMiVI jllaj/ jlAAl 

. As 2 > 0 (_gA 


(_gj jSJl In A11 (_glc. (jjtal jll B J O (jAX^JI (jjj (_gjl£^jll (Jjinll 4, j .i uil lj 

jLVI _^lal £J-a> <_gi .AlS" =0 UjxI (jj&lm Ail ^tiiil_jll (j-a >L gJji>»ll AlA 

lg» InQj (_g3ll AX Aalmrtll J CLulj pjMsall AC-^juo __)l.l]La (jjjfLi Aj^_^Miasll 

jy—J (_gjl-5La_jll Jjlall • cAt (^ t(_g^ j i ^nl l AiA In Aj AJlaAlj ic. jmA 

\jll lu jjj £Lj i^gjL-b ill Aj A (_gjJalja2Vl (Jjlall -laA ‘CJ O (jA-la. 

«j mi ■>■ II (_5_;jjm 3S jliMij jUaj (_$l ^gfl Ail i.. 'null . A.y~ <0 

JjSj uij _II (j—« ^ _J ■«' (_gjl Aimi (^j )n A _’> (_JjiMall ^nl _y^l 1 

l frjr Inti (_gjll cA/ 3jl ui^ll (juj _^j£l Lajlj Af (j-«_) (_A Ar. jUo^ll Ax AsIjmiaI! 
(_g a j iiSI j—mojJ IXA (j^*d • A/ ij- 4 .)^ J>^ali ajlAyi 

A A. (_glc- 1 jinn 1 jliuj/l 6 jl i^n^ (_g jin J ^21 ^jjj^ill JiIImiVI jHa) 

/ f ; = ?(■ Ar = 0 3—lLaJI Al—1 j (_g—a .^Im A . J Aj—A ^—mAI jSal gJ 

. As 2 = -Ax 2 < 0 j 
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A_£jj u_a_lid .a j£jl ladll AjjLil! I jjS/I * Idil ^gi ;Jjial! jjl ASjSa. 

.aA_A AjjjSLI UjU A ]| jdaj^ i_aUlAl A •■ >»«j (_£a!I ^luIduL/' 

jj Ajilda ill Ai_L AuijSJl Jajiadli diil£ 131 UuS j - j (j;l ^Ic. _L i j»J 

frLa |jV 1^) iiij .V j»l aAj .>_^a ^A-uljda 11 Ajiili Auai j-^all dll•ajm's 11 

.jj—9 j ^gSll ^^A (_£_)dl a_^4 Aj^dill lAA_j^.j ^l aj V Audi jl£-a^ll 

Aj Bl j 0 U3 ^gjl ullij tA-ullda 11 Adli dlLaUuaail Ada ojj^L a A -v -l lilliA 

jyua d Lo£ .Amill A_UiuJ! ^ <\■m La lA-uldaill A_ul Ajijflll iajJaBull 

.» 

• B j A (jdA_ail (jL—ifl O LliAaJl AlluVI jial t £, ^ V (JfLl 

£3l LoJUC. J .Bj A (^gi <_ HlIlM 0 (jl ^gJJU Ail ^glC- I AA JjUlSj J 
La jli ^(jjL^ad plda2 j wl (jli_j£l _jl^ ^jLiJa3 Adi ^gdal jial _j£ Jad 
t_ijui a1.~u.uL/ 1 _>lal (_y**! (_gi t jUaj/l ^glc. AaliK' jiC- puaj L/jl 1 -ng i<a 
IaA (_yaj l*j .0 Ji9 La jA C j) jSL.l.u __>lal Laiu tC (Jj3 O ,*Aj 

Ia _A .^A All jjjIj (j,Uul j)l UlaJ L_UuJl (jli ( J_jjLall aISjC-L/I ^_jda jj 

_A c (jl ^_SJA^ ^glj AildaL/L t^Aadlill^ jjjllllj l—Uuull A-lda^jil (jiajldill 

^_y a_3j ^_3 (jlinull LaA , ) ) j Jiijjl 4jjll_jdi ^gi A£.^uull AA%<a jIaLo 

A.1 Jii A_jj^£11 Ja j)1tA 11 (^jlaSj C- jdall AS_^3k j^o ^^>-“>1 d)l£^)ak. 

.(Ldul Aujldaill 

^A Jjul—ill j <. ■ lu all A_uua3 jAjj ^jAaJI (JJ^ill ( _ s J2w.Ul Axudlli 

A a ■* Ja S3 CJA^) l^ 4 Li A till A^ I ^..ij.v ^ la«J jjl£-a_jll aJV Aj ■ A all A u. 

L/ ^g it /ill Ia^j . _)i.Ln _jlj IaAjuI luC. jda_j^ dlAa-l V J eAA.1 j Aji 3A ^^Ldaill 

V Lalue^ ^gl j£JI LiA 11 ^j.ii il ^yi.1 tllA^. ‘ -luul La jS Jad tllAat t*~ iAa>j 

t^g_*alj j)l£ua_)J! (jl jl .^Jadll (juii ^glc. (^^>dl Ajalj t-liui iad ^^ic- A jali 

ia_93 "dlA- -tl" Igjl i(jl£x^ll ^g3 lilliA 1^ Tja^. ^g^3 ttllAdi L/ dllAa.S/1 (jli 

^»lAdj uili dll A a/V' (J^i A _j^jll 1 iuai ^g£j aIIuiI jUal (JdAj LoAlc 

A 9~v»j t(Ji3 jj-a Lidali La£ tiilii (j-a ^£.__>ll ^gic. .IdajAlLal Ajjjlull aIxjL/I Adi 
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Aj—* i t. -1 —-ulil 3 j£j (_j 1 (Jxus-all 31U 3X Ail i* vs ill 3133 

aJj s._jdii]! 4 jj^)£LoJI Ajjj^sjII aI^YI taJjs.34 4 uj 3 £LaII .1 . .,«.Sl 1 A jj\ , Jisll 

A \ .'*■ 3 3^ l l L-iijljl 43^3 3 ^1^ 3 < j AS-UXII3 i n i »H - a i L >1 3$ aj£j '' j-"~ 

4 _j_ 4 -mil (jl l i_ 4 j_^ 3 J 33 -» (3^3^^ l 4 A 3-s 3US.IJI 3I Lajj 

^_ 3 jj—ic. jj ja^j ( _ 3 t 4 jjL 3 ai 3 l Ad 33SJI (--Ullil Aa 3 .'tl'lm'i 4 _uiji Jjl^-a^l] 

dLaum_s_ll 4 Zilji >»_II A _ Sjli dll_S3a.ll 3—C- A^dll 4 j Ij^dj La A33XX 

A jLa.YI <—J3——llau A '■» , ^ Aid I tilliA (Jli*»■ " t^SsJI 33SJ ' *C, A 3 

_ 3 J s. 3J Ja t J_j^ 3 LgJ 311! Alildail! Ai»i 4 uij£ll Ja jLvs II 3I 3I . Lfrlic- 

JajJaaJI 3I ^ ■ jail lil ?i 4 llj Aoj^^JI L< jL, AII ^Lal La (jlS-a^ii Aiiid^JI Aiiall 
4 »j . ^i ^Lud! »ta 4 js. 3-s Ajjj^jJI ddu-aJ] djldaiil Ad 4 _uj£JI 

3^ II La ijl^dl 3jSj 111 3 JLaJI a 4 A ^ .3113 jl dllljjd 3a 4 ujldall 4 jjli 

^^^jSLall 3 jda-al! ^^ic. A jM . >>oII Ad AjjjSIl LijliA.II J) 3^.3 £d1 

3 <~- i__Aii_ Sj 3I S.13H 3 J jial! jx £• I jjl Aa^Ij lilliA 3I 4 a j a s 

lY s.'H (J_ J39 3I £-13 . A-jJAilaV 1 Aix.ligJI j Axild^ll 4 m 4 13 !l 3U dLLdYl 

4 _xiLa^jll 4 \ ..ipll 4 _—ilidall 4 _»jil—til i._iuii, .1 1_aUdY 1 tSiL £- 9 jj 33.,As 11 

- 4 j»i J_a. ^_II Aj _u-la. j_iC. Auld^ll Am. tig. II I jAs.j ^gili a 4 _uldllj 

3_SJj i \ »9jd 3IS AjjUdsIl aLiiiVl 3 Ada^ll aliuWI JljJal 311 

>. t. jji^ij AlaLuUJ (JisliiixiSl 3-a .LaLaj alskLLa jjl£ 4 jjjdaJl aliLiY! (J3L3 
^-JJ,> /I _ll Aj_-»i (jA jSJI JssJI (> _ s -iC’ (jAAijUallA _JAC- 3jll->4j 3IJ 4 jl i.iuill 3^-44 

3l_J 4 _*-dl lil I 4 j La^e 1 33.1-0 33SJ 3I | £ , 1 V* l J£-j B 3 0 ^J-a JSjJ^ 

I Jus. 3 w II ^.jlc- uaj Ail 334 sJI dsull (34331 AAUsJI e 4 A dlu . 33 Li a'll 

^ _ U13II ‘-*1 1 4 3 __ « dldu _ uil 0 j 1 u 3 3I . Ajaidojlll ( a^jLajji3 ^^3 

.3U3J I 1— l)Lij au il uAi nL 4 lil.,, 1 ^ jlc. (Jjj-osJI 3 IS J >. jill 

—La*j 33J—SI 3x1 4 »lid 34 u 3 ^/l ^ li 1 .■!' ^^ic- ^ j—13-JI ‘ j 1 Jail Ja33“s all 
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4 qKa -all jlfLa jll 4 ■ „ Via, laj^-k «a)l 4 jlc. j-ln A3 LaC. a j£a Jais 

j'jLajll ljLsjjuij ^ ja-yl ^Jiuua (jaij .^4ij! j]1 SjJlJS'VI IfelAjuij liC-A^ 

.(_llj£3l 1.AA ^3 IgJaSliim 4 ^j, >■ jj31 



(^_j) jl£^a j]l ^ 3 J ^.lili^’l tLjaiJI 4 j^> 3 aj £ , ^ £ j£ai 


jj_ £j ^jaAa—31 4oAo ^jSJl .laali ^^Ic. jpAa. jaJ J>3=31 jl <^31 jAl 

jlj_ul jUal Jauj jSau V 4jl IfeAlLa 4 jYil LjjLial ^Ja*j l^jij^a UulA 

_>Aa c-1 * .» t _9 AliiJ jUaj (_>3>j (jl lil jl£ 1 jl .Ajj yJa ajLiL 

U Al l J3_L (j _Jc aUu^I jILV j*j]l ju£j jl ^gjuillS 

jj_ J 4ajl£Laj3l ajpiJl jl IaA < __ s -l *_3 A3 . ^Jj-Jall £-1 *_AiI 3 ^Jjinll AfAi ^gjjSJl 

jj_Sj _ ui^\ jLLVl ^33j L$£ V JSkJi^ Bj 0 jijAaJl 


aj Hall jj £j 4jlaJ! aAA ^2 j£3j . lilliA AjC = 0 jj > —Da. i A S~ = C~At~ 

jj £j jl k-J a-) aj ji'V t _ ljmj j Aliuij jllaj ^1 ^^3 l_)ii-a AjjliLajll 

__)! Jal tJ'uILj .Ljajl 1»> «1 k_J^L-a-a]l Aliu^l jUaj ^3 I^L-a 

Ia^Jj .tilliA j-aj l_L>*j j£au V 4jl La-a i A/' =0 j_a5L) IaA Aliia^l 


.^jjjA-J 1 4 _iAu ^£31 3 -i A 11 a aILuj] jUal laj _j j£-aj V 
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4_srA a jC. l!n3 jXu 4 (jl£-aJ)U 4jj|^]l 4jiilaVI 4 . .1 ^ '1 ^3 

jy _ iLajll jyj J_jLII) jjjl! tAj^UJI 4 _j^jISVI 4 ■ 11 li$II gi . Luiaj! 

:Jj—liLaU (jj_^i,V' 1 jjxli_ii]l UJX ^ a (l £ j £ (JSjyj (_gi Qj P 

j—aaj t(£,£) (_yaj _ 5 *^S Jj-k jya Aijjual! oLk LaJic. ./' = x - +j ;- 

*jjl £ajll 4_jjl^jll 4_j-ljIiV! A__LiiAigJI ^gi (_yijj&l!Li2 4y^yLj 4j^l*-a ^glc. 

. (k_j £, 'I £ JfLi) s 2 = c 2 t 2 - x 2 

4jlSjUll (J.Ill Ai ^gi 4 1J» ■ -^<11 j (jl£_a_)JI 4 . 1 4^1^! AjXjlaVI 4 »jiL1I 

l j_a (jla—kial j jjl^yal (_£4ylaj ^ L “' (_gJc- ^g3 4jjj£L]l Ja^LaJI (j oj 

j j 2 k-a jl Ju LaJjC- . [ 0 * (_y<a 4 T 1 ] (£,A)j(£,V^ _yij j _yl uljL)_jaJ 

^g_ 9 \' _JJ _ a-all _J iS _jLLjJ (jx^jll jya-ol 4 imillj S' jUaLLl j^ajll 

jjA-oAjai_aJ Aumjll a£j^II J j&> tuillj jya ^ 6^)11 (_glc. 4 f tg-.a3l .(JjlLall oLsjVI 

i * 

Aaju! ilL (j/ j!-X —J jyilll 4(j;Ujj£jl (j-J-a^juA..]! (gja-yj JlLoj (_£ jjtll f.Liaa]l ^gi 

■ ul^o jl' ^ '■ »$ > >»»:' 

Lij L.A.II (jJ—J 4_ijl jll Aj^uisVI C-iLIDLlI! Jjjk-aj JuLdl jyo (jl£ LJ j 

4 -v i. -o 1] _jlaVI ^ L.n'11 (git j L«a J (JjLxj 4 9yjuiS i(jl£-ajJI ^3 4yjy^II 

^g ill 4 jJLII Sac. till ~ >A"'. ,i' i ,4_laj^.a 4jnn\jll Ig-aLLj (jj£j ilua-j 

C. ' l " * 

U-j' 1 ^-L- Wjl jLjj (jl (j^AJ (gjll j ‘ JilJjA-aS jliuij ij jUaJ (git -Li9 jILj 

(jl_j jSj OPQ CilLttll (jl jir (jlaJjJajl 41 £ j £ jSjj (_gi .S^SILU Aija-a 

(Jj—LI! ujLj— a. jjl— i 4 (jl.l—al*L« yj x (jVj .yj X (jjJ J^> 4 ! ! JjL l _gJc 

4jjLj jI)Li (jx AjIc. Jjj-aaJI ^alL /' = A' - + j r 
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x' JJ_a-oll l_<ajjj tct' L5 _1c. j^C. S jUa^U X jja-JI to® (JS*i 

ct 'Jc. S' JLLSJ 

i_)L-u_A. Ljajl (jiijjC-lija 4_i_)Jsul <ijl J)]l AjAilaVI ojjj^all ^.laJLjJ 

A _jjI£a 1I AiLm-ttll jSaia -Qj P AiL^H j ts <jjllLo^3l ojpall 

.Aojuj j A£^i. 5JLv S'j S jlluj ^jllal ^ 5 = PQ 

AJjLuall AjCsSx IV'S-aj i S = s'~ 4jj\fLo^ll ^3 jjjuDU! L-Umi 


2 2 2 0 O 

ct l - xr = crt~ - X“ 


SjIc.1 


^ i 

CT 


x ' 2 = C 2 t ' 2 +A ' 2 


(4.13) 


( } V) <S^1 y a] 1 jj-a ^ J ^ 

1—I*<aj tjjl.'i <al»j<a yj x Jjl Luj . I~ = X~ + V” jjAjS?l 

.(i,y 0 JS^i) Ct' LS Ic. Uj_caC XJ Ct > _ 5 lc. x' ^J 
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A f l■ «aall Viia.»l l A^ooxai USaftj ^Uaiu La-iaC. tO t~*v>*^ll -lie. t *1 (JSmi 

(■ j. >, H ij£ Jj^slj lB L-dl^ai 4-i.m.iib .4jJjL^a ejbi] iBj 

A B 4__jlgj 4 Uaij (RB aljAaJ^ B 4jl^j 4JaSj jail jjib 

Jj 5 £Ai BR lLosJI Ji jjL j* ft .jll i A 4 -ial^ .(FB 

.BF 


4_£>^=l 4_ Sla ^ (jjJjjJLHaS jlLaiJ jjbi-a ^lui__)S AJij^Ul fiAA 

r : * 

<j-al^ oil 4_nm j ^TJTK I At JSJi j Jbaj 4 -> tLH->li ^-lllaVI In»nil ^ic. 4 jj ...\ 

_lajj f^yaj) SI A-laJ bbljbjlj t4j]lbSI ^LluSS/I i_?_^ kJU S-«£ ‘J] AiL-a^L 

j£AJ t J^al jbSI 4 jj mi i_il£ _ja-j (_g^ c ' *• t ‘ ■"lj ^bSl lilSj £ , \ © jjJ - J_jSall 

^_Sll jiBjA cl L>|A ( _giC’ 4 I^ lA l 4j^jaj]l 4jla. 4jjA^)j 

4 jjl jlaSI iS^-ujlLaSI (. jjJall aj£ iB 4 naiSL .lijjlall Ja^aiSI ^3 bb*u3_jj 

(jxl jaSI_ j (.Jn-a J tUibaJ jj*eil b".^ Bj A i ii-ojba tila&j LlblS La-liC- 

c j - >»_SI BR jS-S^aJI ^aaJ -4iabaVlj 4jsliJI B 4jlgb ^,~iS->ti 

(4^l«V' 4jl-^-iSI 4 S->ei Aic. f. j. >»II BFj ^4 j«l4. 11 3 4jl$j 4 Uai i 


^_jsl ^-aS 4 AmuSL . r,v (joa-a jA La£ tB f.b_aill 4 ni ■.. ^3 ^jjial jp^a 
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B A— jlgJ A_lab ^ _!! 6 -i.iabaH e ji^ali oj£ i"'b j uilli ja ^ic. (A 

.BF v*i.wll !_JjS £Jj BR I'lwll jla ^Jblbj tV jl AaiiaJI 

J-ibji j— a.V! Ift li j jl ^j]l Aij^jlall t £ j 1 JS-ii ^k jjia l- 6 ^ 

^ic- An mi a£^>a aILa ^gk jyj jlLuil ^jUaV AulSallj AuLajll 

—SI i_jijji]! jjjUaVI ^gk jbilja]l Igj -i.lAJ ^^all AiJjiall L_sl£ ji j 

jj-labija x'j x jJj^a-aSl Liauj lit .4 jS-ia 11I 1 j ' ^ a ' ujl^a.1 Aj Clutij 
' .Ulali. jjfb A _yal A nuilb Jljl.iA.Sn jlfl t^l jill ^gic. tt'j t £-» 


jlSajll ^k ja jll ja&jj ,j±i&$\ fLua&It ^k tj jLoj! "jjajII" £ , £ 


»bja_S L? 3 JajJaa. jjj lIiIsl^Ic. Jjjaj ^A ^jAaJI ibia-ill jJjj fi_j£s 

. jl_£aj]l ^3 AijjS iajlaA. jjj 6 jlaliAll JLllSbl«JI ^1 ibuS/l ^bj j-ijlal 

jLuaV lg_al .IaHoiI j£aj Ajjj jAJ Jill jjj l_jLa»AJ jl ii]]j ^gka . i jjLb 

glum_j l_Sj-ui ^jla j(JI Ij^J . jl£ajSi ^ilj ^bJbj iAjjj£SI Jajla-vll £31 j 

Jllli Jl3u Ig a>jjj jbuS/l ^gJUj ,_g.>.j.lal c.bjo9 ^ lajla-s. jjj Jlilibbtll V J\ 
^.l-yluj j >_i j—jji . jl£ajll ^3 Ajjj£ Jaj]a.A jjj ft^ylabaSI A2^l*Jl Jaj ^^£1 

. Jlillb jajII JSJ ( £ , £ ) <jaj jjJaSI 


l(X A_JjljJ I afr JriT ) ^Jl 4 Jill'lb ljJ.il K.'j K lllbjl.iA.1 ^-aUaj jjH «jI 

£31 _j!1 i— UiJasll OA (JjJaJI K (—i3l _ya ^ V j^f" 0 

tj j L (jjl_Jab aJIaJI ftbk ( _^3 .v " iA-b AjbjliA.1 >1 lajl y jja <vll J _yla ^ic- 

J aj .K _3 X A Aj (_yub 1 . 'J ■ J_jia jV y Ajj£_)j <■- Ui-Aall 

.K' _3 y j X ijbjSja Aj i _ m. >i°H JjJa jl K' Jl)l-ulAA.yi (»Llaj -jk t_jal_yo 

J_*JL) ^^£1 . K j K ^gk 4jjbaall I. _ Ijl Aajl Cjb£^>a bu^! jl K' JaA.I>Lft AiJJ 

A A laij JajLxU ^jll (^i^) K —> K' ^IjjAll ^IAaauI Ai£aJ jili 
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—aj tx Ajlj^s A_j.ll (JjjI 1 . 1 J A U«>N At .y' jj-v 41 ( _ J ic. A' (jjj3 

jjlc K' t_>51 j-o 

v = 77“ 7 tta - • (4.14) 

(1-Ran 2 a) 1 - - 

_ill A ib^ylall AlA«.71 ^j ^ 1 , ) £ j AXilxll ^Jc. Lwajl 4jx_aa-ll "l 

x' fijj_a*xl jl jjs l-> A A '4 a j .AS^lxll .illj K' >—iSl^x tg-j (jj*j i—1S _Jj-u 

.^jljlall JaaJl £-laiJ ^jjl K' «—isl^a -l-la-J .A Ajaii Jl Jj-aJ cs^ ( _ s Jc-S/ 
. 04’ = y k _ s —A K 1 (_gi tjuAlII J_jlal y Aj£jx 1I (ji Aa_jj y' jjjx-all x' £-« 

Ajjl>tt -lall J-iia_ Jl) . y r = v cos a t£,W JS_7, ^_a jj_xa j_ a La£ 

:a-J\j 31 AijiJlj cos a <jtS i tlS ^ sin 2 a + cos 2 a =1 Axilla!! 


cos a 


cos a 


cos a 


(I) 12 (cos 2 a + sin 2 a) 1 ' 2 (1 -f tan 2 a ) !; 2 


^Jc. (Jixxaj 1-lic. 




( 1 +tan 2 a ) 1/2 ’ 

A_iOlxll i_)Lui_a. ^j—fLaJ .^£,) £ j £_a t^ljla jA La£ i^yjUajj ^xli 

Ailxu—all ^1 Aaxmi(j K'j K (jS Axllxoll i-mAslI CjUS_j-a (i,^ £) 

A_1 jla (jj_iK ^ y Aj£^>a Jala AjaJ i—JxJail! (jVj .j_£JUlaVl C-L^asll ^^3 

Ljj.ll jjfLj i /" = l'~ (Jjlall jj* 1 )/ i_Jfxuj . j’~ = jR + v'* lilljA 
y~ = jc■ -i-v“ = y “(1 + tan - a) . 

:y’ ,jj*j Iaa .tana = x!y j] 4u-> 


1 a- tan 2 a) 1 
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jiaL^JI "ajuaT i,W jLi 

y A _c.liujl - a _ja.i-«nl K' gj y 1 L-lwaaSl p lijj! jjl <2ilxJI o Aft 

■«'■■' ' l__ic.A _II ^lijjV! K '^l^-« (_yuASA — ^jJalj i—liwJI • K 

ijj _£j *.. jjV (_5_ykUaII 4i_jla K’ >—dl^o AAau I am t L-AJj-iasI! i ^ I I 

.^x') 4 jS al AjS^o Ljaj! (jSJj ‘(y') 4 -luiI j AaS^ JaSa (jjul 4 ja1j K' !MjL« 

oA_ft 4(_)1 £a^II c?® (j^J ‘i^-lilayi frl i «*»<!! u& 4a_walj AJLia. £>AA 

aS^1\ 

j K ^ 3 i—U-Ja&II JjJaJ y a ^jjj ( £ , ^ £ ) 43^1*11 UxllLm l Ail 

LS C-\ J j t j j > >i ll jxji__SI ^jAjS^ja yjj 4J21*JI ^Jj igJjjaJ lll^aJ q$\ .K' 

S _I jli J (^jUaj ^ (4c.Lud ^jj£]l A_l_^jjVI t^A-a ,jSJ) aIxjS/I 

y = ct j a£ 1 V laAjj ( £ , £ ) (jiajjjLill -I '4 “'-"I; 4 nmi 4£^>a. SJla. S'j 

: tana = ip j 
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Ct — 


( 1 -/ 3 2 ) 


2\\/2 ' 


0 -/* 2 ) 1 ' 2 ' 


aJV jl 


(4.15) 


s il l -lli—**Y 1 u' ‘(O °) yr 1 *-* y^ 

,_jx_}ll I jj-a a ^jg nI ■ 1 «< 1 -^jl 'Uii .lie. jjlaljlxix (jljgxSj (jtjc-Luj lx£_i S'j 

^_3 ^TjJajx jA La£ ^jjjC-l mil (jjjjjSJI .jjiaiJI jjja ^ic. S'j S 

.0 <—i-la-II -lie- ^jlgigJj lx.lic. ji. ^>11 ^Ic- jfcftUI lajjJaJ . £ , ^ A 

1.1_u ,jx_j]| ij-a sjJj-aa a^yi (jgjLj — ^ ^~*J‘".' 1 -uiIa 3 S t _ s i 

~ f 

1 _ic. ^ _^gjjj Iga_uiLi ^^Ic. 4gjlj _jiL»a 4eLxll jg, ]t."i Lollc. 0 illlaJl -lie. 

yjjiJ_SJ ojL*j .4_uixlaJI 4jjlli]! 4eLaill 4_iiLi> yjiajxj Lo-lic A 

4x-Luo _II Jai. — jUjV' A._ia.JalI ^lix^l (Jjiall (jx l<i_ja. S t—ialjx 

L-b jl 1-iA l. UiJ-ilU ,jj£j 4 £ > ^ V (_pS lx£ .OA (Jjlall jAj —^jSJI 

i^g. SjILnJI (jx_j__ll Ig jxm —: LiC-J . I-iW y)xj 4 j£^)x yj! tS yj3 Jala "^-lajjl' 

.(jljj 0 jA S i—iSl^a 4 la»ill jj jjjlLall ^SJiaJI yjx^ll (jj£j JIjILjj 

«• ("£^5.jVI“ jA j) yjxjll 4y£ jx (j' S' <yi t_lSI>a JJSJ 

4 ijUL. L_aJ—£J S' —3 PA 4-IjJa (j jfL: yjJJI jlajVl yjC-hj 4 .lj ‘ b»tl l (jus 

J 4—=»JJ A' i—l4aJI Jjji A uliiiJl JaULub j»jha . S'j S yJ (j-ojll 

ijj_ S«jj t (j x ^£1 4l*jVl ygC.bj 4 . ("^-lijjV! 1 jAjj Jxjl! 4 jS_ja> 

yJi jjSj t_y f < V yjj£b 4jp. 4jJulaVI 4jlaJ! «—i^Lij .S' y^i t' = 6 s t^iix 
_jjjtgll IliA ^g-ajuij I^J . £ , ^ A JSjij ^ £ , ^ ® j (jx ^ i jajj LaS ( t' > t (jl^-a_j^^ 

i—illiAj_i.1 L_u m 1_lA ^ ■ a 3JJ fijx • jxj>ll 4 Ax!1j i_Sjj-ajxII ^ix^II 
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Ja—jtSj .S ^gi A£.Luill OA ^jSll JaaJl jxjll AuSj^i jL2u S'j S ^& J* 
ij—«j 4—4—5 (Jj—J j^jH j_ja-a (J jia ( _ s ic. S ^gi AX-Lull 

-la ^flja*s 11 (J_jla]l (j«j<J S U.islj! '•. ')“'ll tillj ‘ lajs J 

S ^gi Aujlull ^jSJi AX-LuJ! jai. .^jsLiaJI j-ajll alij-aj-ul (^jll jSil Ax Lull 
li_^J .2u_ -uI£-a 11 j AxLejll juuS^juli tilS aJ jjfL (_gJlulbj S' ^3 HuLa jj5L 

. J-LaJ.a jl J )&Ua j-aj S' i—isl^j-a 4 _uuSj La jli 

AJCLlJI (jjii. < jljjj-aj Lag-il t—S juj £,1Aj £,W K ,7, LjjlS Ijj 

j_Jk ju j__ll JJ_aJ jjjL (jl jJan tilljl . jjKnill jjXuljll jjaiull jxj 

^g3 (Vljj j"j juj Aufx_)u iais Al ^jj£ll Ae-Lull Its (jl AiXaJ jgiau J__>a-a 

Aji..< j A_£_)a. A- Jl t (_gj t_^aJ !_g_jjau>S jliuij _jUal <_gi Lain ilLu\j11 ojUaj 

^11_llbj aHul_a ^ i,j. ^11 AxLull Jaa. j_j5Ls tAxLuill lIiLu jUaJ ^J1 A-XuU.lL 

3_ij 3 (J t .^i,aj Ajj^lall 6-lgj .AujlSull j AuiLa jll jxu£_^al! bl£ lilliA aJ jjfb 

J_a] ,l_ uLaX ajbxaJ jSuu jxu — Aulj j^atjuU 1 jjl£ La ^lc- (_£j-laJl lAw-ill 

T ill (3 _J^)i] UxL i (j_jL-J (_jill jyajll ^A<aJ JJjL t^ixj LaL t Aujabll djjLl 

1_jxalj 1_jjS (Jaaj jliLajl! ji Aujj aXjl llxj_^au jblj i(_£jjaJI 

j j jLi jagj_^_iaJ ILK-i-vl (A-alu Ajl ^ Ic. (_jjJaJl *, ~~ is. ill (jj^S (jl . jIsljVI 

A_j jjlxuj (_^jll _jxlull pxuSjl CllVjLiua iilli& (jj^L-“ AjL t(_gJxlSjll Cuaull 

^■Lxa-V aJI* 3 AijJa l>i^l .jlxjVl (j_^£ull aJV Jj 

(_ 5 —ic. ^a—£jl (JUSJjaj LjC-J .liuia." :^gl IjljL jl ^gi jjAC-jjj .( S^j u a jl*us 

jl_fLajl! (Juljjjl_j j^a Ll jl jjiuj 'LjIxjSH (_gJ^L jj^il jl (^a l_jl y-a 

• JL—juS/I ^g -jjlu (J__aslL jl£ jj^ll j! _jl Aj£-a-a ^Jj-aj jl Igu Ijlxxi (jlll 

A aj jLill a jA i." xa.s j i_SjS ^ juj (jjualaJl juxaill 
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jSjjj—J du/Llj—d: (_jl 4_ llui_j ..jjAjll -}d«J jjjIj ^gJJ jVI .Ijai Uc.j 

i 1 _g **■> rfi ■> jj a*j i, Y | Aj-Xilay 1 dL>lj jkj ( t, A j j (£>V) 

jjjjj_! (Jjjflaj jx Idaji Aj]C Jjj-aaJI jS-cj (jojl! -i-id jdG jl lilii jx 

jj_£j tS (J_ 1 -al A_L£j dc Aj£lij jj£j Ji>JI AcLuJI jl Lajj .^w,Aj 

: (^>^ D ) (*.^) X = 0 X A_£ J-> (_>aij Aj O jAlaJI 

t'= --- . 

0-/3 2 ) 1 / 2 

ii]l_i& i_l_alkali jialj-i S' <^3 OA H jxjil jjj*l] 

Ja_ ^jLj ‘S' |^3 Ajja-a A_laaJ jJaljj ^ 1 pLjaS ^3 A iLl-laJI £• jS j 

j S a i . j t A__lalj AuUIl AcU j^a je. A tjtfl ^ ^ If- 4 ll-. H I (-‘lit 

A_ILaJI ^_S K' 4 _i 5 l j/> fl.la.jl e.lj^.Vl jud ^JJJ jjjia jE lx* jj i--»* 

(Jj-aJ ^^1*. S' ^ A£jj=d <^5 IXjIj x' £-a Ijjljla Uai. (Jdd .AjXjIsVI 

j _a j jj- ,-a.ji £-a 1 -iAll ^Jalij jl£-a Ajc di-laJl ^gJI jJajl ^»j tA dl.la.Il 

4 0 i^_Wj , S' ^^5 Ajjliill ^jSll Ac Lull Jojk £-a JaaJl ^ialij jlS-o Xic ^jl tS' 

j—aij jja-o <^1© £XlA' (JjX^JI (jjS A d).laJI S' t-lfil ja ^Jaiuy ‘<_£ja.1 

i A_jl ^rVn i n_j j S' (_g_3 jA jl] AajjLuil! A_jjUi]l jlaljj A' Cj.lall jl .la v3 .S' 

i—J_51 ja] Isjja iii]ij tAj 0 jjJAaJl jjj jljj (jaAa. Aj3 jaj (jill dlijll ^3 

dl_jjC 1_ a£ (jj^X_aJl (jaaj jjj Ajj4lia]l AiLajll ejjill jjSj tS 

•u'j^ ^ S' ^ 


-3 1_at jjj j _xaj — ^ iLall J Jljtill — Jjjjjl dl^LljaJ ^ya jljjl 

ta_ll_j£3l lii a > jaa a © A ] j [1 H ^_ya tYl] jda^l Joajji ^C. jJajl) 

t-^tA *v uQ *<\ A iil t n J | ^9 . A llLuil ) L “ | V ^ 1 jf*v"i a A A. *3» n*i c . u 

. A, Ai ^>lal ( ^3 4 a 
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j]l t , ^ A jJSai 


^ A jSj* (j jSj AlaLuUJ ^4 -V jV'II (^ia-alc. Jtfk jj V 

(j_^o j )SI S' J A ija all OA AE-LuJI 1-iSj jIxjSH ^jC-Lj i.. Ui.^itll 

t _ lji<n_111 Aj_Jj]| y Aj£_)^ (j jSj LafLa LaLejj S <^-2 A ml 5all (j-a_^ll AjS^a 

U>—j'—J J *(K' J jii-aVI gjA SjOilsyi aIUJI J jUjVI J£Lj 

(jl S-aJ (j! j 1 .(jl £-a_jll Alj! J AjAlliyt AjLulall A^yu llujSn.a jjjLi]l 

(jj±)j>SL]l (jJaaJI (jl La-a jj m8*i jjxJ A-Iaj (jjj t (_s Jt -2l J 

1 — jC-bj (jl—oxslj (j\,Ani ,-s LaA S'j S (Jj^al jlalj Aic. jyjjjliili (jilc-UjIl 
J_ > )a^a (jj£j (jj (jxjll JAxj jjjIj (jli tllxSlj (jl£x_)5l (jfu 1 jl Lai .AaJ)I\ 

f 9 

- - j c^' fLui^Vl J] Jij La lil lilljj »^LiaJiuK (jj5ijjj (Jj t_3*^ 

,(jji<alikJI (Jj-aill ^3 {£ _y i—ijjj La£ tjia-a Ajl Jt jjjLill ILa 
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(ji JaL^U liCO cjlfLojll Ajjl3I_j 3 .Ijjx ^ji.1 _}^Jax A ti^lix ^,,i £juJI (Ji3 

bj HsJ) J J*jV (JH i. (j—« Lja jl Ajic. (JjxxaaJI (j£xj (jx jSI J.1XJ JJjlj 

S' Ajjjtxll Aj O (jJjAaJI (jjj Axjl£Lx_jl! sjaill .Ajjl£x_^ll 


7 2P 

s = r/ . 


-jjx j_SI j_& 1_1 a t • x = 0 *'S jj% xll lx$J A j O i-Lua 

^ jiS-laJl 0*ii jyj UJ& ‘S' ^ .Aj O ojj < ^ftja^S I 


n 2j2 /2 

s — c t — X 


lb.}] jjjfuS ‘ S~ = s'' (jj^J A-ul£»a^ll fljjiill jbuHJI Aa-iTu 

c 2 f 2 =cV 2 -y 2 =cV 2 (i-p 2 ), 

jlj_Lo j_& v (jj_£jj i x' /1' = V (jt AjuLa. jLjfcVI ^ Uikl t**axav 

. S'j S (jJJ ^ g . j L*a > ll Ax-jxuJI 


(1 - p 2 ) ]/2 ' 

ijj_lx j.. A 1 _aS . (_g-S-^l_ p Ajl (jx_^ 3 ! JiaJ _^jjVH 3 Aa£ x]l iblxjx]l (jx 

AjC-LjiSI JajJ OA ^gil£xj]l j|L S i—l3l^)x _jLj t£,^ ^ (JS-ui ^3 

(jjj ^gJjSLsJl jjx jll (jl (j-istj Lax i ,v = cl jA S A Jaij .lie AjulSiSl Ajxfl^JI 

(jiluS jx]l Isis S' (_gi OA ^gj'^x jS! J_aSall jjfLjj • I = 5 .V jA A J O jjJJ-bsJI 
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(_j-j— J ^—liSaJI (jx_j__3l V S' (jl Lax tAjjl£x]lj AxiLa^II 

3A xix]l jl (_£jALliSI jjx^JI J^ AxjUSj La .S AC-Lui (Jjia ^ ' r - Aj O j) f' " 

S' Ac-Lj _1 j - S Li-v ^Je. gil j\\ A' (ji .i^jj — (jjjAaJI (jjisj jjjj 

Aj-aSjl! S' AC-Lx jA A' i—lAaJl (j! ^^Ic. pLb tgjjluUj tA £x ^’Uxl^JLa jjfL: 
l__a£ Aj O OH Axiajll j! (jx 5_uijLuJI Ajj\j]l .lie. aJj^jx]! 


o' = 6s ^ S' tj* 


" z* 

c-inc. 


o^JI oj_ us]l jjj’*"’ Jjjj La-lic. f.lj^/1 s 1 _ lfiljx A=OJ 


j—A S' lijc. La£ jjjjAaJl <jjiA OH ^jt** 11 (jxjll iS ^ B'j O (jjJ-l^JI 

Sj_Jill (jl gVuj.n jj B' £—« (jxl j£x B jjl S >—iSljx Aaj .(' = 5s 

OH^J — O — 4 l)^ (Jxjsj . t' — 6s ^gA S ^ i" . i .t, ajS LaS B'j O jyj •^jjx^ 

Jflj c__l3l^x]l (JjAj 3 Jj Jail LoJUC- (j£]j ta-llix] jLLil J <jljj ^jixA 

V A _jl £,^ (JS—ui g_wajj . Ij-loJx j-li! >VI iliuiVI jUaj ^ <jxjl 

(jjaC-LuJI (jjS ^.K-v (_)jL Jc. (jjj3l^>ja]l L> lK J*J 

(jx^_ll (j_a jjljj (JuxA (jl ^isu Lax i(jjjSljxJI A Jjx'IIj ^sIjLux jjjSj 

A—Ijjkj .S' J C> U'j^ (ju<n~y I AjjLxx (jjSj S ^ ojc-t II 

^jl Sxjll <Jj LlSI gx (_Luililx AiV tl jj »jxV j j£L ^AjisJI jjx jJI 4(_£^pJ 

•(_ 5 -ix j Aiii JjS JaiJ 5 = c/ 


J tall! al^a—ill J Jj A jV V] aJJ A £x jal jLo A' jl S' XjSt_>0 jSj (*) 

A'.’.'i.iyll A Vi^vll Ainj A'. ■II jLillaJI jlxj'jfl 
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j]l J-lAi t , ^ ^ 

_u)lu.Vl (JIjjjJI A <jl j Aj^ajS (jxjil .iJuaj jjjIj AjJjIjj _}Sjj 

LauJ La^jl |»l jlsuVI IjcIjj jjljxslj ij^ A*ay Ac-LuJI jjjfL l-Acv (_)a 
I ^ ^ 1 * i * t Oj i n 5 * 4 i A 11 Ajjjajil A 1.* ..' A-ijLu ‘ "*xi«aj 

(j_—a (Ja ^5^)3 Jjl liA 1 'l a j jj£Jj AII -Ja^as!! ^ jj£I (J(Jljj^JI 

(jjojj—SlI (jj Jaa, 11 (jl lliJa^ial Ijj CJjljj (j-s^l jAJ^ jj£j U^ (jS-a-all 

2>.}_ja.j»a J^jjC.Lui 1! (j-a J ^iaj Ia<« (_jC-Uj (jiliSlj j)i<u*ak u-iuJ 

-1 ^ A jjl"i j^o SA^Ij A 1 jjjc- Ja43 
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jlSLajJ! *luaill fjk Jjlall <j<aISj i , o 


' ~ ^ _jA LftS ^jjJLX (JjIaJ "Aj*j|l^]l" <**<1 1 '-v~VM.nl _}£] 


CS* (jJJjliuJ (_jjUaj C-Ljaill ^2 lIiLuI^^U (jjxllaj ^ 

^j\ 1 4_3^1*31 (jj£j IjLa (JLuij (jl (jVi _JJa£ -la. (_s^] jp . ,jl£>a_^]l 

aJU Uki La£ .jl^jll ^ij ^jJSVI *L^i ^ J>J "aJ&I" jJI 

» U al l ^_a 4_DL*JI AJj Vjl grVnnii L_i jjji LiJaj! Ii4> ,}.laJ jjjIj 

t(jl_£-a_)]l ^_2 a_ i >l3l_Loll 4__a!il*JI ^^Ic. J. ^i~\ i ^^£1 1$ j£j ^ 1 

(Jj Ul (_palsj (jl t lillj (j-a ^a£. __>ll ^ic. . (jialjj Ajjjx_a]l 

l_y aj *jlj (jJa _pxll I.3A (jli i< LuSlI *(j««_)^ J-Laj jp Hja_^aC jp£l (j_j£j 

. 4 l -^. 1 1 A ii i n il l l A-llI 

- • ♦ ■• f 


Aj£l^a A\y*‘i a£^j~± aJL^. i (3*^3^ ( ^2 

(JjuSj . £ t \ A JSjIj ^3 OA J jUl ^A JaaJ' <jjiiu] 

jlj u] jl LI (j__^j j 33^-8 (jV ^j£]l LAll (jjjsl ^pll -L*i 

f 

<ilb j iA La Is-^^ OA (_)£>»~ij JaaJI (J_$L (jlc- ajLuaJ ujal^JI 

^_ilJlj t(j__-aj A_i£j-a L S3 Ajjl t_li!^p]l Aimillj OA L_) 2 l^)-al (jj£j 

tj]£ Aj.}] OA (j^£j3 <—isl_pll jliuij _^Uaj ^3 .^SjLvJI IJ<oml 

(Jj_L (jil L_lC.^)j jj-alsj .Ajjl£-aJlj AjjLa^ll 

>.-ijl^i ill (j! (jJbjpa! .Ajua’i Alla. ^^3 jbit^a A-uilS La£ < -n>>»sll (_pSu 

• X J_J—a-aJI (Jj_Ja jjlc. £isj S jliuiVI J^=>] ^ (jj£jj aJIa. 

A j£_p Ja S3 uiiA si] JJ-iallj lilLiA l — 1 m aJ jJa i nj 

A_J_AjaJ (jj^J Vj -S (ji Ajjl£-a ("AjSSI" 

i—Au_i. . Al ajj\ iiu . t-JJjJas]! ^tj j\j £yi A U-s. 1 ^j\ Aic- (Jpljjjlj Aakjj 

A JaaJ Aic. SAa.ij Ajt3J ■ _ 'J - J-al£]l (J_j]sJl ^laaj t Ajj^liil! Aj^aJl Aj^)ll 
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‘“'1 laaJ Ale . 'j ^l' Aa.j IaI Ss jdalaJI A U«x 111 °^| j^j laSfl eAal j 

U jj_£u jl Alii (oAalj A_laaJ Jjaj Ale daSjll (jjiil ^ jj^I 

Ae. 1 m 4 SlaJ i_l £ , 1 ^3 jooa jA La£ caI*jVI ^^eljj b^jj aIxjVI 

aAjjU dal 1^-3 ( x-ui^ Ale i__ial*aHj a^.jj aL»jVi »■ -^-It jb IaI .AoxSj 

A_Ha-all * ■ aa 11 . d^jll j_^uaj ^gk fiAjLa A A-s \ ja jiiSI A ' r - 1 -Ajl Aajj V A iSl j 

L<uj iAJxjjb ju oAa.1 j AjiaJ Ale t_ijj*u]] Hob (Jal£lb ^ baa aIxjVI ( _ s Aab 

A 111 i^lij XiC. jj jalb Aa .jj apl ja.1 jl ^^Ixa 


A j ISjalLa S' ji.1 <_£ jjj-a3 aLIuiI jUal ^3 L_ist j-a AAau LaAie 

Jill (_jjiSj (Jjb jl jja-al! (Jjb j^gie^ S £-a A j. l* a ) 

j x _ jAa t jl <j _jj-aj i S' (_g_ 3 #Aa.lj A b*sl Ale A_uljSj jl Ldaal ^aui; tS' (jS 

j—a A_b-d Aie S' ^ j)b jplb oA_ja._j-4 jjSa (jl i. v>.i t.-in Alii pi ja.1 


^.S' (_g_3 jaj AjS'_^» LiJajl U_l±j i-aiSII U_& VI ^giAl) Ail lAAj .AAujb 

j£U .Aji.a,ill l_u£ ^gi Jjbll (jaalsj dala.l~l.Uxal ^laa. ^ jjSbo 1 _llbl-all lAA 

A_iSaJ V Al- » lV 1 ^_iijb i-_udas]l (__>aal jl AjLSa. jA> Al (jAjj*all ^JJ La 

Al_*_j/1 _jjb l Oiiia jj£j *■. 'J 1 -* t8 H • Aa.1 j AloxaJ jlbl ja jo£l ^^3 A ja._jll 


A_hal A■,le jxl jail _ J eA_ja.^a aIxjVI Aojjb ejl ja.1 jj^J tlAiLaa 

I Lj Ajaajll i-udaill j^au V t j-al jail Aaomll l_)laj j-oj .A, ~m a 

jj_djlA__a.VI j— -0 A_sllS a. dale jaa a jV Aaoxal A^i^a. Ajla. ^^3 Alixal 


. AloxaVI (_J jLlaj (_g 3 A_Lol jja 


j^£j ( i j A _K ,Ti ^3 jaia LaS . J_jUI j jajll AAaJ ju ij 4 ^! LiA 

j c Sj jl » ■ jj JJjL S'. ^ Aojl£^ OA L£ -ia jll Aj^i (J 

S', j S ja ^3 iaSi AojlS-a AjlaSja l.n.^isll 
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iJj _ ]ai! (J_ *allj jjjy_ Sj S' (^g —s ujsI^aII (jL ^j£j Asji^Jl jA> js*. 

(jji _ij _L V S' (j^ _jA — iiifl .laJj aJ l -njJaall ^^^aUSxalij 

I j ft jJ JJ . J)l */j/l l 4 !" 1 *- ■*■ l-atu-> (JjUSJ j^S ~ jl*jVi 1 ■ 'J‘ '* >4 ^ 

(3__JjS (jl 1_Llj J_a] .IAaJj (jj£j <—jjjajll ILia 1 —mj/i IxLaij ^l_)ft 

^gjfr jLjjC-V! IjUi-'Sl Jil .o^ftUiSl CiSjliJlj Ai£-*J V ^_£j.laJI disJI 

Agjl & lj__i .AjljLj SI J h ill Ag_^j ( _ s -lc. AiSl^^ll iwJjLul 3.1 AaJiml 

(jl t_g\ — 1 a\A i £t__iJal j A _jl L» (_pa_pil lj_jC.j" J (j jatj^almj 

•f.1 j_a.1 £_.ba.> JV ".I—UiJa_all (3>jj (jLutsaj Ajfmj AS_^. <Ula. jyjSl^ 

j) ■ ■« 0jij <-A Ajjl'i (j^» AlaaJ (_$l Juc. (j-al _£2b (jjSj JoaaII L-njJaall 

^_dlj-a >1^1 (j_$£j AiSf lj-s."i... * jj jSl i ii (j-al jj]l Au-mi i (jl AlLa^o V cilli 

. jlxjSfl ( _ s jl)\j a ■"!' t - ij i >>iill (jjiij — ALol jS^ll lLiIa^VI Ac- (joifij S'j S 



— 1— 4 1* jj ^_-w.—,-, _jj.d jj£j > (_ya\flll all i , ^ • j&Jg 

jSf oL_~Sn l ' ^. >>e\l Ajjx»u V 

JjjiiSiwa JjjjtJaifl (-n> Jafill Jaa. jjiirlaflJ jIxjV^ c 5 J^o S 'j s ^l^aS 

■ Auj-gi_ £ 4 _jl _1c !/l£ jljstjAll AftLij tjl*jS'l jjj ■ ^j~ 
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A a uni ^jju jliu y £\ w>*a\ i _jjLi3 JjI 

j jl ^ 1»J Lius cIJja-o 1 aul\ 1 . V ‘ J4- 

4—£^p». ^jU3l_^o ljj • Lo -^—iSl j^s j j-a <-ux-a 4 Juc. 

4 u,i lI L J jjS > ■ >< jjll j| ^ \ 1 ,^ifrt j^9 l > ^ \ i 1~> Q1 1 iiQ i A n.n' 

. LJJa-fi JlllLj tU$J 


J JjJ j.—.{_£j.^JI t-^ A\ jftl \x*\ JLa (jlaallill I^A 

> -. i>^ _ B (jj—S j jUj^I ^Uj <jj£ j u^-°_^' u4 f^3j c 

i_Jil UDIj tjULiill ^JaL .^jjSl! s 'j' ^-»»H iaa. j& j t-ilajSn ,_gC-ljj Ixi i n% 

t Z , T * J£_ui ^ _3 (jjia jA 1-aSl tAita-a jj£lal ^g3 j£ll iaaJI S’ j S 1 _gj3l^>a] 

l__agj| _1c. S’j S _:3l^)a 4 ^~* 1 "' J.' AxJ)J\ IjJ^ti (j\jjJa_jJtl! (jlaJaiaJl 

S’j S 1 - '^1 (~yu _L lilal JaS3 i_y^ __y^i Haj . jIsuSH Lul^ jjlaKa.a ,jl.ni.Jafl 

,i]_ 1 j j — ' ■" lagJ ^Ja jjjfL IjLal LjaJ Lajlj oUuVl jyiiia^i ij" 1 :^^ 

Jj__ljl j J—it ^gjj—£11 i . ) n . ;->al l IxL jjUJaSj Ax}j\ ls mXi S’j S jb-^3 jV 
. (J 3 UI (jjslika (jljj£j /jlaJjljil jluia^jaJl jlxJalLJl j ijjjjalia^o 


jSjj _ajl 13 a jjSJj l »n> (jj£j t**-ULia tL_iuiaaJl (jl t si 

S'j S ^—J3l^a (jl Lja_ j 1 gj*> t«aj .^1_ *jV 1 (_gC.Lj ^gjjSJl L_UjJaa3l Jaik. jA 

(j;ii_iJa^)C. (jj_»3aa,.a lag \^lj 4jl*jVl (^g^iDlj (jjauJaS (jUnjflj 

(_jjj_ ij (_>jl _ ji «.! _ jjl _ :lj ^II'lujVI .^jjSJl i_luJaa]l JaaJ jIxjS/1 

^ jjj_ill-s a (jja.ii_a. Aa±ui _j a£_j^ ^Jla. ^^3 (jUil_)a (_>uaSJ tuJjjJaall 

lIiAi 'H ‘^J-uiLuVl 4jt jja sjjoilia ^sl_jll 

jl—aHaa (jlaaaa. Ijlau^l Uj^Ij (jlllli^a jjlpli>»a LigJ (jjjal^^)^! (jL 

.jlajVl Lu^t: 
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tj _jlV'lb I jjpl_ jj VI ^_ 3 _ Jill! ill _ ajII (jj_)a (_gJc jjAll 

(jjj ;•*-J » ^3 .(_£jA_?-ll 1 *''•*■41 (jJjS al^^l (_£a!I (Jjiall (_><al 2 jl ^ajAliAll 

ij_—a (J_jial! i_yz>llL ^UHml jA aJ* 5 $Ljjill ^Jlc. ^^ic. ^j-Uj La (jb ^UaSlla 

__A eA_A AjjjjmiHll j AaajAIL all AlluiVb ^l^utiVI ^AC- jdjjj) 

(jL_£ ! jl Laa” (jj^ill »' 1 J 1 C.I Ia jhVn jlS ^gjll 4.3r>,rt111 


jjt Jail (jjjjul ^jb jjill oil jlaJ Lilata. La bj.J-ilb jA JLjjjl 


^ _L ".AaAm_j A_ Sja. A__lla. ^_a Aliuij (_5jUa! (JilA aIxjVI Ajjjb 

ts 

(jj£jj S ^ b£Lu i_Ui,laill (jjfb (jjj jl*"')! j»$j^Laj] Ajjju^aSj La (jj^-iJajj 
J 'a* .(£,^ S ^ t j±a_jla-a Alilg-i ^ i bbl XqJ X p (jhalA^yi 

•S ^ Ll-laj! La_jl*-a jjfb l = X () - X p aJjL 


S' 4_1 _al ja jjb 4 S'j S (Jj-al lTlln.t.1 bl-i-\l (jjUaTi l-nAlC. cO iLylraJI AiC- 

J _ pl_jaJ 4(j^jll AAaL Aila. ^2 La£L .S' ^ 4 _ n.Liall (JjJa jjxj (jl 

JAuIa— a^l J ^! C5^ XqJ Xp (jj-ojlat-all <jj£lA»VI fl AVbJ Ajjj AiV iS —> S' 

A— OjC. ^_lc- (Ji<i\ Ail $S' ^ 4 _ IH^itll Ajlgj ^jl-iail Xy. J x' p - (jjlj )g > al l 

^gJaxj X'j X (JJJ (£,V) jpjjjl (Jj_yvj IaJ .AjbjiaJI LaLaJ jj^jll AAaJ 


J 


</ 



XQ-Xp 

(1-J82)1/2 ’ 


(4.16) 


<_£—jj£>_)a (_jjj _ii b_^J Q s P (jjjAaJl (jl Aijia. liA jlicVI (^3 biij 

Ijj__ 2 ajj (£ j *l) aJaLlaII (_£jAajl lIiajII ^alllml LaAjC- .S ^ jAjll 

—Ja jj jl 1 j—S jjl 4 £ , Y ' JLi ^ jyfttll ^AJjJajdll (jlfLi jll j ^gJI 
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ij—laj l _ill (jl l!) .la .(jjL—a ^k Ljjl£ jllajJI (jb A ji«J* ^1 

Lia^j S'j S LUmaS ^laij t-ibu^l ^tbj ^jj£JI (jl^-O^ 

CiT-^ tP'Q'j PQ jl— suVI ^5—JJ^b ^jjJjJajsJI ^jaakLcJI ^jj£ll 4J_$iiVl 

S ^ S' JpjJJ—1 Jjjaj JaLuJ J (J (JJjiM JP^Uj .^Ijill 

S — >S' iaS_ml tiil—li (jx j*c.j3l Je. -Q'j P' (jjj^aJt (j^a Qj P 

* 

I ljin ill 1' l$_il C. p'q' 4alm.aU ^>iaj I jj .q'j p' Qj P (jii.lall 

j—§ lit t(S' ^—a ^jalolj^a jb j£j 'qj 'p ,jj 6jbSc.1 Cfi*2 j^j) S' <^a 
,_]j 1-»U 23 "(j-O^ 22-oj jjjla] l^jLma S'j S ^k (JI_jJaSM (jabl 

^ a 4_jl 2 ....» 1 Ltd 4j_)aUI (jj^ 23 .1 ^jBjiaJl (J^LJI 1' q^^Allall 

<±J* ml (JJ3 —aJ cJJjiJI jbab ^3-n.iij jj (j£]j t /' < / ^jjSj £jjl j]l 

«fl*j ■ ''jf qa dll jy' r '"'Viwil <3jlaa ^3 jjjjaluu ljjl£ i^lslaj ^ (JJjllI 
. bujjaj lAjboal (jS-aJ c ^j 31 j ‘ LS J»ilj (jl£-aj]| ij^ ^ 



J.laj Jja LJa jaC. __)!}£l L>3all ^alflj 1 , t ^ 
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J_I I jjl£ lil La jA ^^.laJI Ciaall ^LuiaC-l Aia j£ljj <-3jl 

L_i_aj La jA S —> 5 "' (Jjj'\"^I iJatilU jJjj .^jLuJI Ij * 

• S (_5_3 <•.^jJaall Ajlgj (jJj$-a_a3l (jc. ^>J*J AjV A-al^aiml 

,jjs j—^ 3JLa ^gk j»lj _yaj ^C. ^aj (Jjjaall ILa jl (illj ja jj^VI j 

_a Vjl t JjJall (_><iLiaI Jbjjill ^jjtxJI (Jjlaj Ala^all ejlA JuC. jj£.lu 

1 _ jjl J LaS .Ajfmj <£ja A]La 'jk (^hJ^Llaj ^gi lillj AjlIj .lalj .iLiuij jUal 

Ajjl5La CjljSja iaSa Aj.3 < _ ij. >itll jb ^'■Vn..'Yl (Jdlaall ILa LaA-ill s^lc.1 
*CJ—j£ ^g —a Jj—Sail (j-alij Jjjb CiLa.l~Vn.nl Ajl £-a . S' J S ju ^ 
S jJ^UaVI U- 4 (J^ jal jplb 1 , n.^iqll (J_jia jl Aa.1 jj«a Aaaaull 

S'j S j_g -J^lj-a (jl J—A I—1—\3*1 .all Ia$J ^Ljji]! LS j*-all jl ^ ‘ S'j 

^£j.l_aJI j jjill j*-vl j _ajj .jlajVI |J> * | ^'i j.jql'iS. a jjjjjJaa jl ■ j»j 

1J jjaj jSf jj_jC.JLa e'jsll Ijl'**-"' j^-9 Uaa Ij-laj jl UJJnla'll ^Ap^jLaj 

o.lp jj A _£ _1 jjJjJ ?-H jjja.1 ^ jjfb 33lLa3 IjAgjj ^ t^juaiilj 

^jhll ^jlmll (Jj_jaj]| jA S —> S' jjjj^jl (Jjjaj (jl A uJm j3 lAjl-lill ^5 

J jJlajjj tAuC-bjll Aj.-U.i11 Ajj^jII jia jlajj Igj! dij^Jal A^alal^iLml 

( ^C~\ jj ^—*3i j ^_LA1 —2k j—A L _ n>^\l L-JjijVt (j4 ^ 

A — i2\£a ttjjAS-x ) jjd£jtJ V iS —> S' jl A ftjVI 

j^jjj—1 Jjjihj ^jj£j ^3 ij^oc. 4^jLiJa9 Aaam Jai. 1c-PQ J;l£ li] 

\ ^ni tPQ t^all J^Ul (jjufij ijjjj S <—iSl ja 1 1 »\\ jib S —> 5' 

^1U>1—all ij^ -PQ P'tf’ "AjAj£ja 1I S’ jttjAii 

jl £-a) wafl ^LuSfl ^.ij*PQ 

j^j—II ^^3 c_jjjJaa]l jaLuiI \jo! (JL^JI jib jl£ j^ i AjuI ^Jb PQ ^3l mall 

. J] IaLixJ Jaaa fiLLa.1 j 4-laaJ Ai£. jg laun jl£ Lajlj 

A-iuljiaJ ^ S' joljjjj)Jl^.y 1 jc. jjxj Ail ^-.iar.A.i ^jlmll jA 

S.^ j^>1 *-a3I 
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L_fji V.la». (JS i*ii Ajfmj 5JU. ^A jlluij (_£jl)aj ^3 L-jjglaall (JjAa ^Lil 

S i—1 11 JyZ .iA.Ua j t£,Y) JS ii .A (jdxa j>A US . (jl£jajJl 4 _ulS1j gJUal 

£ laiUl (jj SL) 1 lAjJoJa 3 4jl£j PQ SiaJ]j\ ^JaLail 

(J_ JjaJj .S' t— li!_>o5 Aiajail jj (JojILJI jUtlVl jA P'Q' 

]^a i uj t s —>■ s' _^a jjAiiaiUi (jjj -Ujjj <^ui 


s->s' .t.yy JS-u ^ > us S Qj p jjs q'j p' 

jA X tllUjIxU^ 


x’ + pct' 

W' 


(4.17) 


^jAc- (Jg^aa-j iiilll j»l JaUmb 

X QJ X pi 

Xp ~ X Q = (1 _ £2)1/2 • 


S' ^ /' = X^. — X^. c M>,>»all JjJa jjAUU 1 nSaJ liA (jgi 

4' ~ x 'p’ = (*e-*p)0 -P 2 ) 1 ' 2 , 

(l = Xp—Xp jl ALLk jUjcVI ^ ikSflj) jl 

/' = /(! — p 2 ) l/2 ■ (4.18) 

S' (_£_^ (jA_c. 1 aS ^^■ i-<«" (J_^la ( _ 5 Jc- 1 \K<n-> Ut] 

A _jl (Jjj-vTiIl ( *Ulo*g» _jj*Jl ^Jajj . S j»l ''> '“'b 

(jj—^ ^ jXjjj oLxjV! j jAl"i-W i (jaixJai ^jAa (j£ AaJjJ 

(_3. —«a 11 , ,,Js A a^J J j*Sj S\ju)j\ ^C-\jj 

Xp —1*U1 Jiuh—U)fl x'y J Xp, jftu'-UV' <jSf -Aj*-a JJC. (*) 

• *„ J 
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l_ya _lii jjj!_j] j_ j ill jLajJj £ini lic.J 

*-i jW-U Jjjjlljl (^Jl (^^jlSVI »Ljaill L-s'jp. La£ 

^ ^_SSl (J_jla i,YY JSuji j/wJl JJla-ajl Jaj_)jui]l 

(jl 4_ij4v . ^ jA K JajjjiU "^asSM" (J^Ul . ^ djlnl^.yi ^Uaj 

,jjj_iJa^)C. (jj_xJaLa ( jl_j_j5Laj jjjIjJa (jLjjij K ^ K 

.4_4JUJ Ia^. 1 ^.lij V j x j X jj-i ■" (j-a (jjilli-a 

jaLui_^.1 4__ijljjji]l »l. ,.-vS 1 (jj£l! u-nAil (jlj (jl£-a^]l (jl (j£Jj 

^ 3 4__iu^ t(_g JuIsV 1 Jilaj dJljA (jl£J IaJUC. oIxjVI 4_jcIjj 4_ix3lj 

aJL^. j (jlalli-o jjLjSI _y& ^ LaAi& 4Jla^a V ' D ^y*-y* t £ > V Y (JS■' 

^>11 (jjiaj J^Ja 4 auji.) 



(_5^ulaj frLjaS ^3 (JjiaJI "(j^W £ , Y Y (J&mi 
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a -«l >>»lj l' j l AjjjISyi (jj£j 


/ = I'cosa = 


l' 

(1 +tan 2 a) 1 / 2 


/' = /(l+taira)‘/ 2 . (4.19) 


_j__A (jr-iU"i (jj£j pLjasIl (j-a laj La£ 

tft^l C-l li *■ j \j La£j .UlAiJba (jju) 1^4 j .JjJall Jiaj jjc- ftjlaC. £ilj3l 

. <—ll J^l t. jall 2 l tilJj |_jC. <2 J j > ^.0 jj£j Ajjjl jll AjJjISyi AajjJoII 

jjl i$ j\ ill ^jVi“w.i j (jSJj (ft^uiliA ^ £, \ ^ | aJjI»aII ^ic- ljl■ Jill 

(J_4__j| ^4 jJuj La 4_]a_Mil(J^ul i ' ^ J^n J * ■ ^i-s. II 4 "'‘s 4_jl jjx j£Lj 

a —Waj K' ^—a ijJj— P' Cfi- j “j AiV] A2 —► K' ^L Jl 

‘[K'j K j—. J_£ a (0,0) 1—aA O fK jxa^kJI P 

(jj_J JaJjJ La Jala ^4 K' —> K • K' —> K aJsjluIjj Lajjj 

.OP’j OP uiljUl 

jjjIj ALaa jj (j£Lej (_^Jh]Syi jxlaill 

l = Ax J h *>V .(£,£) al.l-^TuaL ft jui j.hl i<i)l (jl£La_}2l 

• tana j'— z 7^ ^j ‘La$jl£La /Ax'j ?Ajc JIjjU 4 /' = Ax' j 

4 «, jV'll jj jLj 

i Ax' = Ax(l - ft 2 ) 1 ' 2 ■ 


6.1a._jll Xju (jjjjjill jyj Jala -4 jojo-> II diV Ax-all j^udSl aJlC-lill 


j^ic. (Jj^aaJ 4 /' J / <3 V^j O^Ltll eAA AjIjSj Ajipall 
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/'=/(l-/J 2 ) 1/2 . 

jAaJI i"l'\ ill jj^jS frLkJat! iljlsijj (JjJnSt aj_ja-aj Aa-Aiill oAA ^C-Aj 

jj51jm frl li-illl ^ ^JaioiJ A Uji.I’iA djlS^lc. Jj_jaj jjjia j^ ‘^W 

jlLojll AjjlSIj j)\.f\-J^ Ig^al *i n'iM il j£-oj l"' 1 jin ^lljloil 3aS■ "1 j 

j_a.1 ^jAa. dla-L j&ux jLa^)jA A. jjS La a^l^S dllj ~ < ^ g Jj Aij 

:[V1 ^ ^ ^] 

j-joi_ &j A _ al j t A. Jaj ItL ^jj A . ..a i tJlaj a!<i£Ij j_j£J! jl Aa“i»j 

A _iJLi l^Lc-Ljb^a AaJj Lujj 4_ubjjill jjlji]! jL — ^ j)\ Lm3 — JjilL Lx>)l j 

• _j£li Jajjaail aAA jAJ 4j1aIjj CjIa!>Ic. ojjj_<a ^ jl SLi^\ 

jti-jJI Jj fLiali J r ij3fl AljLLa t ,1 

vi -a' Ijiltj L<lA — jj jjj ^lluul ^ (_£jAaJI jjjiH jia.lj £ta-i Aal 

A AxSl^J Ia J jo I^Ja-a LaA^jlaj 4^a.j j -a jljjfLl — jJjUl j^^alsijj jx jil 

jl Sj*j aLLuiJ (_jjUoj Jla.Aj AjC. JaSa jjjjjbll Hia AC-\us-i j£^aj . jlfLa jll 

f a»n Vn V A »a„ ■ ti jllLajil jj <■" 1 j a j . jaj ^^kLajlj aIxjS/I jj^biaS 

— be. _yJa_5-o jjA_J?-JJC- jji ‘ j^J (j^°j Jj 1 jC->^3J-o 

^Lm. yj\ i_i jjLI ^ialj jlfLajJl -LL-aila aLljS/1 aJxXi 4 jiftM Aa.jj ^fli 

A_ajj V i(Jjia]l (j^allij j-ajll AA-aj ^ a- iu«7i AjjUjjill 

1* 1 A t _ i m I j| ^’ r~- i -Ml 

j—J^>b j_C. 4jAl*JI AjjI/LI! aLijV' ‘’JaL jiLajll 1‘i■ j L« Ijl iAl]j jji jiC- jl 1 _jc- (*) 

^. i>ijj a2a 11 LaAJijaj jV lLj__pu jjjjjLJI jLua.1 j£-aj Ajli (Alluil _jal Jlajl 

_Sll j J 1 j ■ V' ^j jj^ _oA ^u3 j 

w uij II JAaj ^Jxa AllljjjLli Alij AILa jl£ Lai i AjuJ I jjLLi jjcilL jl£ 

'a -A | _ S __3 AaA3j_^ail g a a li _'j ■ ja.1 ja La. ljuia ■ ■■ . Jjiail w >-^V«* j 

* juail Iaa jia AXaa L— w AaaA ^^jliil ^J^laj j - - 
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l _ s —a Jaj jfll tillable. ,jC. \ c-ljjl (jjJjjiaJI liljJll Os] 

U—i 4__ij jSl Jaj_lai. ijjij a^Jalix tillable. Ig'lx'N jp J^xj (_£.!}IsVI »Ljatli 

J_j£l d£J ^AjJa\ L jja jj*Lja <_£l j iLi&xIl AijliLo (ji ^jlSxjJI 

j»l_JaJ Jl__i.jj ^_JI V -JajJrN (j^J a£Ac- (tUIxIl ^JjJaJI jx 

S c * f 

_ s I J £a I £ , Y V jj i «*>j .Sajx (j jSj ^j^J jUJ ^^1 j\ 

_)j£1 TMj DT (_jjxL<a]l ^J_^Ja ^ J)^> «a J (jx .^.ilaJI »Lxaa]l 

- j ■ ji <jj£j aUxaiJI a jL*J .DM i—llliiJl £lw»ll J_jJa (jx 

x» 51 — jjiiJaSill (jdJ (_}ixal_jll ~j e "' ■" *11 JaiJI (Jjia ^le. ^jjiJaSj (jjj AiLxx 
.DM ^jSjtxxIl J^vll (J_jJa ( _ £ Jc. ^jjSj I £, T V (JSjj ^ M j D (jjj asLxx 



(^i) jiixjii (i) ^syi aL^iii ^ j>i^i Aijlia f ,rr Jii 
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Ja 4ja j]tv j LaJj jlia jl! lll£Lo jjjj l_) t, Y V (JS^l 

.Bj A jxaljl (JxaJ <^Ul Auj^ll JajlaaJI jl (_jaj2al .IjjbjjS ^UjiSkV 4ujjS 

4__lla. j j«j V <_£A_l! A j»l 9 III lai. y> DM *J C ' ■ " y '" ,^j_j5L3l JaiJI 

—£11 B j»lJ—ill iaa. (jlialb TMJ DT jlxj£l! jUaaJl LlLij tAlSija. 

^—Ij jj.ilui Jj <D ^^liVI .lie. S-ljCj (_jIa1 a!^.j IjUJ ^Ul 

( *’.M IJ .1 ail J ic. ela.1 jjlhj «T i"l.wll .lie. dl3jll j^a (jA»j Axj 1 jlaJl 

D jj J jjxI jUl jjjjj^ll j-Jaa-ll jl jlfLa jll ^x_LiJajlll ^ui^)]l j-o £tj-<alJ 

jlj. .1 jjjgja-v tl L&^jxa j j^ j jj ^ j! Ijtj 11 a j . jlalii^a M J 

jb_ubxa jxaljjll j j£ ^ liA (^I_jla jV ‘M -lie. jjbliijj La-lic. thJaijl .13 

1 _b.lx. ,_£j.laJI L-Uk.il I jjjS ebjaC .1 jxilb J_jJa -ill . jjbblaJI 1 ag.j.’-oj £-0 

* 

(,_a Igic. 4 a l*i A a jl£-ajll ^ LbELall IjjliLa jj£l jl j_j*5jljj UjI j 11 -iJ^J 

.1_9 tAj.iikyi AlLiJI ju» (j^aAtili ^^ic. iAil ^jAj -(_5AjkyI ^Vi.Jr-i.aII 

J-!-al_jll (^jj£]l la . A . H ^^Ic. jl£-ajll jb-la. jjj jLilo (_3j_jfb 

jLJjj t jjjjJ_aJI jjii.bll Axala. AxaAl l$l ^1 jlll Ujlio jj C n,\j . 1 <ig in 

Jl_a.jJ jjAj lj_j^_j-a^ ItIJi -a l^jiib jjfb (_gl*^ll l-l^Jj __)ijb 

I 

Ajxj_ 1 -iaj ^ r-J (_^J_jkVI 1 * 1 CjbLxJI frl^ja.1 jjJ^A ? 3 ^>bl 

_II (_jJhl9yi frLjai]l (^i Ig jIc. (Jjji^vsII ^glJI UjIj^aSI j_jAa.jlj • 

.S^JaLLoIl jlSwa jll AIjLtxi 

^jijljJI (Jjlaal AjjJiVI aJIxJI AjsJiajxxJI Cjl^l^^yi (JjiAj j jx nj > 

.Amt'j jl^xjll 


4_Jjla-a ^—9 ^1 jiil 43^jlLal ^ jji >_fi y_j t^j^alijl Jj-aill ^3 ( *) 

. (^jjLjjiJI bklix-a Ja^3 jjicl jii-in l_iL>.~i < vV 
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sUaSl jill ASjlia t , V t (JSui 

A aJojI A j^Ij jl 'lA j c_ij__u i*< 1U\I ^ iJal J j LI A jjULa] 

JjL JiC- y 4-jjl ><-ill UjjU-a < _ s ^lj t J t K~ t K 1 ^^‘CjIjjI .1&.^U 
. £, Y 1 J£-Ui Jj_u> j* US t J \jpll Je. »MLI1 tTM j <DT tDM 

_J a*jV (j—« IjiUu j 1—S_^ua t^Jjlal c-UaS ^ lllllUll AijUU (Jj4-aaJJ 

.AjjJayi aaLuaII 


. Jl: EuJI j^U— lJsI Jjl j AiUtil i _'' ■■■'*■' LiS iljil.wy'l AuJajl ^Jl ^'l"i^ '■ lijl .UU 

■i <U3U V l1l_ 1UI ^Uall J_^L ^J-0 jA 1 ^ ^jj-r !, '-i jU ^ J A ^jl * CjO-. 

Jj—Lll "^Wi" j " aimI I* J .^jIjjIa^LiI ^i JUjI ^c- 

( ^_—i*-o La^J ‘Cjlul-iaUJ Jja-aUaj <3V Aj Lifl La^SJ^aaJ ^j£*aj jj '.^a\ M ,. 1 . %-s q \\ ^ 

■ allLuljal A * U il JUjI JjJU pl.i .Viflll JSl ma 
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,ji L_aj . K 1 illl/ilAaJ j»Uai lIiELcJI ^LiJal j_jjj AJ^laJI Lic.J 
' y^DKl —i <j! (j-s 4jli ty -^3 4-1 DM £-L2all 

: K 1 y j X (jiLS^) a]! LK DT jXjjJall JjU (j jS^j 


l DT 


C v nri)" + ( x />r)“ 


1/2 


= vj)r>(l + tan 2 o A ) 1/2 . 


4jti£ i jj£ ju ‘/J )r i = y] ir i 4 'jk jii.'yij 

,\ _ IpT 

DV (1 + tan 2 a,) 1/2 


/ 1 — 
ITU/ — 


/) 


c Jc (__} ■ ' t (Jil.4.''.) 


TM 


VS1 (l + tan 2 a 2 ) 1/ - ’ 


u-^ ‘C =/',, +/;.,„ >>s 

^ j-iRJ] 


/ ^ _ 
'DM 


IpT + 1 TM 

(I+tan 2 ai) ! '- (1+tan 2 a?) 1 '' 2 ‘ 


/I 


(4.20) 


;1 < /I _l /I 

'DA/ S: ‘DT ' 1 TM 


tljlj-all AjjlyLo (jj 


I' DT (*> Y •) </ JjVl jSf <(M‘) ^ AW^lo 

2j —x».) /} w j—« jk — ua\ — j]I iaJl j ( Of, 7* 0 J£1 tan" a, > 0 

La lij lk.jaja j jii£! ^.k^j SjuLLa (jl <Jj .^o;, 0 tan" 0 !-, >0 

: a, = a 2 = a Ljlk! 
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(4.21) 


/i _ !hi + !ik 

DM (1 + tan 2 a) 1/2 ’ 


(_ 5 Ic- l fl'nlVs (jJll J 

/dmU + tan “ or) 1 /- = Idt + ^tm ■ 


(jj_5 j 4_ILaJI *2& AjV tAjjL>M.a 5jjt±Lall g i1 <Vi t Q! = 0 ;jl5 12] 


•4=Cj4=/ 


/;/■' 


1_(j_i 3£}lc | £ , Y ) ) Aa^l*JI (Jjjau (J^.1 (j«a 

(J_jl&j _51 .Aa>b]l i"lljjl I AxJajl ‘ 'JlLall £-2sLi-<aV y dibS^a 


DT (jjxLiJn II V J la (jjfL K 1 . (_£ .JjlaV I (J^ylall ^.liJluu c I 2 a 

4 ~y 2 DT J* DT UJ^ K 2 LS* UT^ ‘Cj ^ ™J 

^L> l-JI Jj£j K 3 yi • /) jr =>>or 121 4 = 4 J Ujj 

(i, T)) ^b£ jVl L_^ . 4 = y 3 ru JUlbj 4 = ;4 > TM 

: K 3 j i K 2 j i K' yi diUI y CjL 5 j* 



y|r+Ai 

(1 +tan 2 a)'/ 2 ’ 


(4.22) 


1_«£ ATDbll ^jJaSU AjhlaJI CjIc-UjjVI ijJJ iajjj (£,Y Y) (jl 2ia»V 

SA.pl — isi jl Aiuilj CljL5j-a Jala IgJ jj£j A-iJ ^211 l*jLu!.ia.l ^.Uaj ^ CjljC. 

J1_aJI J_A l—a£ Ajjl^al! ^LLlL^yi j! Aj^ytUall CjIcI£jYI OJ 1*351 

.(jjjIaVI eL>»all ^L-oll Jibll ^a 
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j —A 1 (Jiii ^3 A^jJaj-a Bj A Ajj_j£i]l JajJaiJI 

(jj —£j t all iJ ]nl 5 ££ (J1 ■>au l.>>._jl Ua aJIaJI 

Sjljj ut^\ Ajalj sIajL AiijL ^3 jA j B jll) S' j tA |»l jll) 11^.1 ■ -»* .S'* 

j_Aj B S 3 j A )v\ ^a DT llaA'«a<a ^T dl-.-^JIj 

_jj—.(TM ItsII La.1 ^1^ A (_5^j lailc. Aij^la ^3 

A—Ijia ^jl ^—i*j Laus tA ^IjjU DM ^JjSii JaiJl (JjJa ( _ ff ic. iS' 

Jyj t>jfl jA t' DM dua. 4^/ =C/ kw J 4 ^IliA 

j—A S' ^—9 B J—DT ^J_£]l Jaail ^ILajll J_^L31 jjjSu -MJ D 

Jj—yi .Tj D uj- 1 - rJ l tji —j tjt at l l j-a jll jA ?~r 2aja. 4S‘ =C/^ r 

4 5 3 = C4 >A B ^-laa. (>4 TM ja.Vi*P iS 3 ^3 ^jl^aj]l 

•M J T (jjJAaJI (JJJ (j-ajll jA t 3 m tlua. 

4 £, V £ JS—Jj ,ji ci^La3l (jjj ( £, Y Y j A-pjlayi as!)1»JI 

IjfjaS BJA tanoc —>iJ3 j y—>Ct (_>=y_>su)l ^AaJj-j 

.1 _ CtDT+CtfM 

DM (l~/32)l/2 ! 

ilAAa.j f JM j ^ J 4>W ^iUI Al*jVl aJVaj jt 

J r £)7 + [TM 

DM (l — j3 2 ) 1 /■ 
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( 4 . 23 ) 




jjliLajll J j jlili Aljtia i , T o 

AjLla. AL» jl joj (_^u ]J tAjL«-t Ai* jl (jjj (jj^J AsTLtll aiik jl Jia-V 

t^£,YT'^ j-“j_W Jill_J jyJJ *l>0^ jjjIj is* (jl£ LaS (SjJLalaj 

(jjjj (_a_^juJ M dOCkJI Joe. (jLaljjl! c_3.’ |1 - J La-ije. Ail Jjjll A3_jlLaJ <—ij^ja-cJI 

^2 AjJuluJI SJill (jl B ^1 jjI! AeLu jjJU ^ ^ ■ A cl"lA ju fclSjl LaAljC-Loi 

aL~> j (jli a Jjll aeLuJ ILL Laiu i t~pj + tyy tlulS j i_jIa ill AlL^j 

jjjIH ILk (jl .^£,YVj aCLJIj AjJlo (jLlsu iJjJal IjIj djSjtHuil J3 B 

(jl (Jc. M -ijc- (jXjliL La.li£. (jliijj (jxal jjll jV (ILjlij (jjulj) 

< < 



•a L $jS £j lill ^Ij^ll 4 jS jli-o i> j* Aj^jUxII ( ^A a jit J 

^jc. ^x*uj La^jc.J B ■‘U^j ^l£ ^Ijjl Bj A ajujuII 

. jA La£ (A Jl ^ ji.1 
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jl. ^—a dj—H aJI 5jjliLa ^^all jl^.L ^a jj Lo£ 

. 


iM-ujji^a a 


toM > tDT + r TM • 

^gic- (£ , Y rj t _ i licO (JjJaal ajjj-aj tillj 


^DM ( ^ _ A' 


= r 


£>r 


l TM 


(4.24) 


Ujl^u> r|, iM Jjlj * 4l/ -5 r DT 4^' ^DA/ u' (> 

A 1 ■ n_llLj _j 4__lLa. ^_S ijlxl jlll ^j_j£L LaAiC- Jols tj^ j p 

tA—jl ^ £, T AjjUxa (JJJJ .^J3 — V / C = 0 jjfLj LoJic. LafrjJaajl 

(J_jlal ,_5 1j A_ijl£^j Ailu-a ;Jj2al ,jj2n Aijl^jll AjiilaVI A.xji.Ijg.,11 

^_ill ^_ft (jaj ^4jxa_jll aLj A^jjSlI ■lajir-i 11 aJL^. ^44-.. (j-oj 

J): —JC. A -sni a .A... ft .^jjjj^ll (joj (JjL^al^ll p j 8 *i , ■■ oil ^gjj£ll JaaJl J_jia 
CjJl_£I lil Aj^jSJI ^"icLa-ij (_ylc. ^J-lsJI (JJ^jill lil£j -AS (j£lj UaLoJ Ajm.A> 

jlill 45jlLa jjjIj 4j^vj1I 


^tjjliai jj A jOjISVI A SLaJl LaS tlil<il_^yi (_juSU jVI licO 

jU—uiVI _jl Jal ^2 .A^ak j jt^ajli ^gi JjaxI jjll Aj8__4-s.ll 4_la_jVI ,3^ AiDlaJI 

j»lj_ill Ja_:JI ^L-SLa jll (J_jlall ,jj£j ili£Lui A ^Ijjll 4 j 3 tjj£j ^211 t 5' 

jjjnll iaiJ ^Jllajli Jjlall .^ w =Ct' DM J» Mj D OH gHJ^' A 

a _ jjISaII j 4_jjLajll (jjli£ j_a]I 1 _ Sl£ a__j.i1 T j D (jjj-iaJI (jjj ^gjj^ll B 

jji ^JtaUj s' j 

s dt = R^ar 1 ) ^ ( r DT ^"] = ^dt 1 “ Pi) 1 ' : (A.25) 
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Jj_j 4 n .a il l J Jj—La jA V, = X DT / f l m , j /?, = V, / C 

Ofj 4 ^J^ 1 ' 1 — 2a V| ‘B j£ll 4l^.j j-a Jjfyl (jJ^ljal! 

j-a_)_J! ^_Sj (_jaaLi. j»Liikl 4ja .jj i _ )>j .D (."v^O .lit jjo-al jjjS ^3*1% (JJJ 

T 1 <2j_tT'j D (j^4_aJl (jj_ J La jA ijj^i ‘4-ia.lj (j-a ./' , 

—kj ‘Tj D Lyj (>j3l ja jjfL <_£4 j^.L fjA L^J -S' ^ T £* L>*l JLa 
j-aj—31 4— j! °J\ ‘^T |*-a j-aSjp-a iT 1 ‘T'j D (JJJ -^) S' ^ ^ 

.S 2 La£ ti!3ij Tj D (joiAaJI (jjj t~ DT ^^iijiLa-31 ^j-ajll _j3aliall ^JLa!la3! 


i__i_t S 


DT 


Ct~ DT cH 3 S 0T ~ S DT * jjl^-a jll 2iLu-all JuuJ 4jaJjj 


• s\ JT =Ct 2 DT J dl— ]i ,> £ji)J (Tj D 6^-^' Lh“ t>J^' J* r DT 

: | i, Y o) jlilc. VI ^gi till j ii.1 lij?Laj juAic. 

i T = t l D v 0-tf) 1/: - 


t dt 1 — 


^ ^.jjw-lll (_yic. 4 jjIjS jS-aJ La jAj 

*» 

r DT 


(l-ft 2 ) 


2)1/2 ’ 


(4.26) 


4-ill Mj T ^ <j4J B j»lj23l 3-1 -yl ^gjllLajJ! JjJaJl |jj 

.‘S 1 ^ 4jjl£-a3!j 4jjLa_)3l (jjTi^^aJI LilS Ltitil 

S TM — [i ct VM)~ ~ ( x Tm)~] = ct T'M^ ~ Pi )'~ • (4.27) 


JJaLc 11 k J^J>31 D Jjjj 


179 



jj_j 4 -U jo i 'il l Ac _>u-Jl jl-iLa J&, v, = //] ffl j j3 2 =V 2 /c 4ap. 

aJ! <jV ^7- =X TM d) B L> gr^' ^ 

A—jjl jll alalia V, jjfuj ‘(S 1 ^ X ^ n > «l l (Jjiij Lig-1 Mj D 

• M tllAaJI Oc (jxai Jjji jjjS ^Irs l jii 

tjij i^jj _aJ aj—« 5j- (/ =5^ v/ A_ijl£-ajll Ail .Ji.nl! ^1 iklmb 

03— 1 h ‘Mj T Jj—A ^5—2 j 1=J1 ^j-jl 34 t\ u <-u^ is* M =cf m 

: C ^(£,YV) -to -4 W =</ 

ct TM = r ^7' l A/(^ ~ Pl) l/ ~ • 


ajjjL^aJI ^ 1c. Iggjjjj a^lcl ,j£L<iJ ( _£^11J 


,1 _ 

'r'M — 


TM 


(1 — £2 ) ,/2 


(4.28) 


^jiLoj—11 -aa-s ^jLu_j Mj D ,jjj /^z (^5^=21 i>»jM J 1-aJJ 

Luo] jjjSji tjljoll ^ Ij'.w J />/' OW /j., A/ J /^y.i 


{ DM — 


'or 


l TM 


(l-/3f)*/2 (l-£)i/2- 

(jjjJ_aJl t jj_: _jll A 11 AiajVl (jiJ AS^ixJl ^glc. UL^aa. JXfil 


^jj-aaj AJDUi! a24 ,jli i f3 ] = y?, = p Aila. ^ -Mj D 


.1 _ r D7~ +^fj£ 

DM (1 _ / 32) 1 /2 • 


(4.29) 
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A —J-iJayi A —DUJ1 (JJjia (jc. Igjifi. J^ak (i.YT) JjjLLj iS^J 

.S^laliaJl 

~lj Hll 4JSjli-a ^'"»al (Jj ■ '■‘l ja^S JaJ ^ya 1 \\i* ^jjSj i_ijjoi Ljajl lift 

aL_*jV) ° LS JC .\_jj Jiueilj ^1 mjl jjjoj^^Jl ^jjxl^lll L»A jjl j_ya\jyi\ 

. (_)jixIaJ| ■ ^aall I Aik (J*ii (_ijjj! ilika-a ^yjLiH Ia& (j^ ijj La 


UjlC- J<uJI t , V 

•“ta-nj ^-a A a.iU^ (i , 'I 'l j i^L)Ll_^aJj lIuIS I a! La (jV^ LiC-A 

jl_£ lj| La iAjLijI tide. iAUaI .c.jjJall A&^yn ^IjlLa djllb (Jjlill AdXuuIl lAxa 

tilL_£ iwijjai S jUa^l LS^ C fr A£.jui jl^Laj La p.iui,a 

• S' A£.~jjd I _jl j'La (jjiiJ 


s _ J X JjTiall ^glc. jaJj-ali kc. Jui jlAia ^jfLlia 

(j —jflaij . M? j —4> S' —i f vs a ^] l Ajc-j xu jlLLa jjjfL;j $ W* ~dx! dl 

LjJ uAi ‘ dt 1 j dx’ ^ (t, U ) Jljjjl '■I^Lij^j 


dv 7 (dv - ffcdr) / (I - /3 2 ) 1 /2 
c ^ / (dr — j3ck/c)/(l — /3 2 ) 1/_ 


(jl _jl_dc-VI _2 A_ikL/1 £._a dt (jlc. L>,.. sll /^a j_J£ ka.at i 

AaJ i j3 = v/ C 
(4.30) 


Vi 


/ VT V — V 

^ - - 


1 — \W X /c 1 


oA_C-liil J •*>a (_gjll j i—^a-sl Ajji. nill aJaIxxI! ^Jt, oAA 

. it/' = n/ ± V A X'.^KII 
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•S ^—a ii’ v = c 


_i I jl jVI (__>k>^p3l 

Ia^IaL* S' t_gi a^c.^ ui jjS"i.ii 


W* = 


f — V 


1 — v/c 


= c . 


■1 _.Tkl j Jlij jUaj ^ c $• jaCall AC-^ajU lil^pJLeJI -j■ aa11 lit 

.aUajVI ^) 1">I ^ i 1 A i. .i il l \ q A n i .v * (_ c ^ * ■' 

jlLa jll j jIaII (jjiLLall t , A 

Ax —JJ A—-J jj A •> 1 ai La^Jajj jS-aj . jl£ajll ^2 ^jjaJLSk. JJJC.I 

jjSj 


Ar a = {Av°. Ay 1 . Ar. Ar 1 } 


(4.31) 


jj_J A _AlAajll AiLii_all j A ^yC-L^ll 4^.1 jVI 4iAo _jIAx jl Laj 

Au^i _Aj ^LjJI 4^.1 jVI <aJLol c _g_ k jLjS]l i_l__)*Jall jl *ciii t jjjAaJl 

: jj5o=Jl jjj As ; Ajjlixc jll AALuiall IjjLaui jjfLj 

As 2 = Ax-Ax . {4.32j 


2u3l£*jl! iJii!L (£,rY) UjlS lil 


A 1 -> A "> a " 1 A "I A 1 

Ar = r Ar - Ar — Ar - A;' ■ 


(4.33) 


as (J >.->La. 4 _iAj V (£,YT^ j^o jajVl ‘—S^jAaJI jl 

i jl » lx j .A _ELaAa 1 ^ 1^ i" 'mjl CjIjIAVI jl Ia& LajS ‘v-y 

"iji'uii i lico lil . jlS«cjl] 4ijl jll 2 jAj1?)/I A i ii iig. 11 jA, i—ijU si \" 


^a.I.'iS" . ml j <~- I jUaSI jj£I ijjmi 4_ulAojll ajjill ‘.uS j JjLojII 

A—Jjlc. jjlj__a ^Ic. ».Aia. j_y 5 Lj L« LAIj Ajlj aIAla J I £-aaJI 1 iaa ->1 

la AjlLmj 
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As 2 = 7]a/3Av a Ax'^ . 


( 4 . 34 ) 


llaji 


10 0 0 

0-10 0 
0 0-10 
0 0 0 -1 


(4.35) 


j_jl_£La_)l A _jjjuillj J->Uu_ill jl Aj^Lall ^jiui 

3 ^ tSjilxll 3 k La£j .<_kjl 3>^1 

A _Lila-all i^A—IslH ^ ( £ , V* O) ii.lj 4_j! (3° (• ^ 0 3 s 

i_Sj_ui .^IjTVj _II £-a sjjlill o3^4>1' 

.AjC-Lj >11 ‘ "'I ^ (J^al ja. i iLuiaJ 4_;34l lil ^AjjiJ 

^LasJIj 3*3*' £f- t ,5 

L-Jajiaa £_ i±i iC 3> 3 l^I I^jIc-^jj! lAi^lLall CjlaLuiaJI 

g4>43l Ja_iJ J_jia U-?^i tijl^j La£ LS^ ■^ 4 a 3 eli4l 4jjj£ 

jlic .1 3 ^*y I^J .^)ial_La]l x ^jji-yll 3 -° 3 ^ £-° CS^ 0 ^ “'■fJi 

JaJ--'_j 1_ IjVj -3^_^ 3 ^ LS _® 'S4 6 3 e^)lnm.a 4jl£j Lo <C-L3 Jaa 

3—C. ^) . 1 -laa, SjjUla] ^^ajiall 3^^ j»l^aJjujl 

: r ^ 5JI ,•>}**’.•> 1 X a Ajuj ^I CjIjjIA aVI 

A- a =A' a (T) 


x“ = |.v°( t) . x 1 (r).-v 2 (t). .v 3 (r) | 
= |f/(r).x(T')..v(T),i(r)} . 


(4.36) 


183 



(jj _ia j—ft 1 aS t^-uxa-S Jai. C- jjjjxalj Bj A _^fic.l 

t\j£Lui . j. ..■>■ II 4 j 2 (jj£j (_£^SI S ^ _JJ‘ -***" jliuiyi jUaJ .£,Y1 

^_jLtaJl _Si _jft (jjjiaJI (jjAft Its SI ^jl£-a^II ,JjiaJI (jj£j 

:c 

^AB = ■ 



^lo j <i>i ^j_j£ It^I ^gJjjiaJI t , T ^ ij^Si 

Jj £j _ jSI i 5 jjl£-a_^II 5jLii<aSl £-a l_LjjI±Lo x ^ tjc~> S' U V 

(jjij_J li_ftj . l^jjrxaV (jj£j ^"‘■“^ ^ " (j-a_^S j ^■‘-‘s'.ySl 

,_£jl*Ji {.LjaiSI (JjJall jLsj ^gjjSJl JaiJI (Jjia ^jic. ^ gjt-U.i V 4 jV elawlLaj 

. l$J (_>ulij ^jjSi 5i^jJaJI ^glc- JUjjlj (jl ^IxjV' 

_aj fjj _£j tS _Sj 4 nu'ilL Ajiuij 2 JIa. ^gi S' jUaj 

jft ^gjl£-a_^]l J_jJaSi 
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^ S AB — C 2 &AB ~ Ax'aB ~~ &y.AB ~ ^AB * 

—jJIjj As' fi = As'; s lip —1 (jj£j t JJ*laY ^K-jll Jjlall 0^3 

^1^5 = &ab (l — j8 2 ) 1/2 • (4.37) 



_iYlj (Jjl-alll Aa^jl (jit JuSUl) (_j_^il a^a (t jY'V) 1WVuml Ai) 

l> 3—" UJ—^ ‘(^.^7) ./ T yP^>3' t>jj' U£ 

(jj—J 3aiJ] As w = cAv ah ^4-nI I Jjiail l u -ilila Al^ 

<i)—13j Bj A (joj) Aaiaj ajji jA Ar w 131 .Bj A 

LjaJ jA At 4lj 4,_£^)aJ Aj^lj (j-a .ajJiLaY bjjS Lg-il ^JJC- c^S ^ (jajS 

jJlJI S' jl_LY1 ^ LoUS La£ (j£]j (jp-^ 2 ^ on A-paj &jj3 

Jjj_3 AB (_j_lajll Aj_d (J^IaD JalLuij jib At 0^3 -A) A unil lj ^AmaJI 

3 _Lai _3 tAjl 3 A i H...1I .ajjiiaY Ajia j ajp3 (jaji _j$ 3 t^^jPa^l S’ jjp-a 

JaULuYI (j-a ‘Aj jljla jjC- Ajiaj]l lAjjla-a (j_jfu ^jill Aill A.all jljjui'yi 

jjsjll (Jjiii! i§\ cAB AjjliLajll Ail mail At Ajtllfv a (j-aj dlljiJS 

. r 

^3 AjjjIx tjj^j (£ .TV) (jl Lia ‘(‘ >^V) V = 0 lj* • A j 131 

I^^j!.}_^.yij (_jAjAaJl (jliajl! (JjjUaJJ t^jjj-a3 jliuj ^Uaj <_ji tAjl (_£^j tS 

• ^ AH ~~ ^AH 
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i if- jlaj j Jjlajl! (jJJ (jjill 

^3 Ajj-Ld l^ 3 4 l ^1 n 1 1 4 1 1 tCj ‘B iA dilc-Luj dL/b _jj!ic.l 


^1_iajjlj C iil^)_ajj Lmj (L^iJaul 4 uhiILj (jbiijlj Bj A jUc-Laill . £, YV 

«: 

iljl .^j_a_£11 Ig-laik (J_jla ^ cj.c^. II la j 4 c.Lui j£ ( j^Qi .La$-1 4 jjuiillj 

4 i i* j_gjj_£11 All jjla jV 4jJjl AC-Lui 4 Vi i ill_yj ^ fi j fi % 11 j-ajli 

4jjji i!b jjl lb Bj A (jl 1—aJj _SjiaJI jxjll £»a liuljbo j_j£j jl' 

(jj_£j dillj_1 _fill jlL^l jUaj (Jjifij La^jli tLag-iJaJLjl 

£>«.ij__all (jl j.- glajj (jljdSljiLa LagJl (^j*J baa fiiiljiua-a j-aljj LagJ-li 


jib 4j 


>J tj^bl ejal_Lall jj jl! JajgA . jsljilb 


Bj A 4b_uil j_ Laj ^ _3 bjljA.j lL«j UjU-v 11 s bk 44ab . £,YV j£jai 

ja jl ja 4_}jb J£ jabj LgJlSj jal jill JajJai. jjc.1 b&aj — (_g jjinfill 

>yi <j (^i) j^yi 



Jj_V> ^_1c. -jJ_fij Cj iB i A CjltUJl 4 vui-Jl Aaj>j^\ t, TV (jLui 

jl_L) jj jl^^l jl 4 js“^I (j^ljj]l Jajlaa. ,4jjj£J| IjajViv 

• ijj ^ofil l Bj A 
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•lie- P Jjc. Ijjj La Aj^jaJj (jaJSj C AC-LuJI jjl jj^l J-jiJj 

1—LitLa (j j ‘ Tp () 3 A Qj P (jjj (jajll UJ^d -^-^ E ' -Q iJaJI 

(Jj)l ■ Aj it, TV j£Li jjJAa Lafl *(c Ac.LuJI| iaSs eJ^lj A£. Llu aIihiI jj 

A Li, ..1j j (joilij P Ajj&aII Ajljj — jjjjC-ljLii A L., .1 jj f Ujiijj JJaiLaJ! (jajll 
jjjil_ jS ij\ jl 1_<u ,B Ac.1_ mi A L ,nl jj AjjaJl Ajlgj (juliJ Lajjj tA AC-La 

£>J_C-LlLoII lIiIc-UI (j*^) L>“0 LS^" AJcLlla dllcLui aJojuiIjJ 

tpQ LjXui—i JJ_alLall jaj_SI (jt L-iajI jjxj Ajli i^AjSljia jjjSj (jl i—La-j 

(J __a Bj A a—jS jjfL ^jll jlLuiVI jUaV ^jljA.yi j-ajll 4-lVjJ 

L_i4jC aJo uil jj A inUall AjjaJjll (jjiHuiJ tBj A t _ s -S| A unillj . jjSjuu aJL^. 

j_jul—Lall ^—SjajiJl a —jjjJI jj-aj LAi .^lj*yi Bj A J- 6 Is “ J-^ 
(jLLajll _)jjtj ljci-aj IjjS? £]TV (JSjj ^ JjJal jJaa) Ja*aSl (jjfL C AJaauljJ 
.(AijjH (J JjlsLM ^JajjJI ^ If- jajll JJAj] i_ftjl jll ^jJsyi 

IjjJ_3 (jl JajkV tj^AiiaJlJ t 5 jlj^.'yi (jjlajil AjJji-aJI jljjj/l A9j*-c] 

Jaa. l jic. jl*L — jyial jj-a Rj P jjljJaJI jjlj tAaaAj ja -tp 0 =t ps = t RQ 

(jl- jlSj — jylal JJa S J Q (jLiJaJl jjjSj JA.I Ajja.li jjaj . t = 1$ (j-ol jjll 

£■—Sj djJ—=>. J (jjj ^ljja.71 (j-sjll (jj^L uilljl -t = 2s (>alJ53I Jaa- 
J*-a—sl (jjfi LaJj .15 jA / — 25 JaaJI ^^ic. CjJjv. ^Ij t = I 5 JaaJI ^gic. 

l>3—3' l) LS —3] #'—wjVI I>j3l (jjJ (JJJiii3 AijL 

(jjJ ill tjy —111 (jjpljJaill (_jLaJ^ (jxl jj iajJaA aJVJ j 4iC- ^>J*J ^Ij^VI 

|-J uAjjj ^11 (_j-aj II LallJ *(jUJ jUaJ (j-oj (_gi La (jjjlaaJ jjljJaLu 

-L—j»JI (joi ij (_ylc- (jl*JJ (jijja. (jjj lS aa_) Ajja L.A. (Jjia £-a Mini 

( _ 5 —3 (jlLUajJ t< gLiaJ lj ^lj=aVI (jJAAijll (jl i,YV (JSji (ja ^Jalj .^JjSil 
Jj—L —ic. (jxuilLall r^ (; J Tpr jjjLiaJI jjjia jllj t(_ 5 J>*-aS jLual jUa! 

(jaJ (j£lj .? ra =^ 0 ( ^jSaJ l j^ajj jjjjjLaa (jLj^J (jjjjj^il Bj A 

Jla-a ^ (Jia-a jl ^ jl. «*i a j jj ■ -^* 4 V jllul jUal ^S JlaJI jA IjA 


187 



AjjAAj 4jr\lll 4 j, >.aN\ jLLlu! JJaJ jj-ol jjll Aajl-»A Jaljj 

ej_ A jj_£j . jli_JJfl jUaj i ^jll ^jx 4 «hA » tliUaaJl 4jxlixll 

AjjJaSVI (jj£Z V ttillj £xj . £ , T V (JSjj < J ^jjjx jA lx£ (4j jl jla AjjJaaVl 
t4_a jl jlx ^jjj^aSV jliuil jUal (j"0 (jx 4 i'f'A a dll lap Jaljj ^jll 

(jl _i*j li a .£,YA jJ£__ii ^ a u^ 4 j* tx£j t£,T* <J£jx J Lblj lx£ 

i_]£ >1 J .(^jj^aSV jliduij jllaj J (jlilUajj V ,J -la.J (jdx^ll 

A ( jjjal^j__xl jjjilli-a ^jdxj A/ — 1 fJS Jl.la.J (_jx_3 __>3s»Ljj t£,YA 

j_A A (_g_11 Afui_illi ^JBJiaJl — dJJ 1 J *** V ^^ jUaVl J 1 Bj 


• r OP * r ltN o£i B Ji t T 


A 

m 


j__A 1_« j j£l Jji-a_ Sjj (jiallj lie..} njdaal jaj ^le IjiA ^gii ^Jl 

}li ■ -j jl__laJ ^_a ,jLiSLui Bj A • £, Y A (J2d J ^ujlj ^dajx 

a ^ jLjoi _nil Jai. Jjla ^Je 1 ‘ j (Jjh^si ^il! d 4iLxxll o j£j . ,S a ^ Jixix 

Jj—la ^—le a ‘ t = 1/JS Aie — JIa^I I xg jx j ^jx 4_laaJ JS Aie 

.1,. ie JO (_ 5 —Aj M O' 0 °WAV1 JJ 1 j- u ax tOj M (jJJAaJl fj±i (Jxal jll AaaJl 

f\jJa —ill ( 3 jl .1-tij tM <.* 1-1 ■'v.ll Aie .NP .Ai’vll tJ_>Aa Je ijj&jj 1 1 — 2/J.S 

f-Lja 8 £x jLauxll jljjxyi jUaV ^ t = 1 fJS jAll Ai% j Ji xxll) ^h-tlll 

■lie. S (l ,*-0 ljl~i^>l a£j=J 1 IxjliLa i^-ASJ i 5, jlluiVl _jUal 

S a ^_jl Axil jUa^/l M dc. tfl^jLxL) L>°J *M dlJlaJl 

f -> mlajj (N dlJiaJl Aic. .^gix^ll alajVlj eldaill (jxij ^ S } 4j£^>aJ IxlaaJ 

el aJiVlj elda ill , )x i3 ^ a Aj^^jaJ Ijla-sl j»_^lx S-, _^>AJ jU=>] ^-x S a 

(M diJ_aJl ^jx 5, (_jAl 4 imilb ^ jLuuxll jUaVt Ac._)joi d.lj & .j^lajll 

a s 

lj£l_ui (jj^J IxdC- tN t*l.wll J] J ‘ 5] JJ AjxiuIU IjlaaA USLj q \£ Ixdc. 

4axui— : 4—4—lla. ^—a S-, j S ] (j^ ^—j*J I^A .S’-, Jj A.. bx>l lj \ jJA-v 1 

0J_V 1 jlxl 1 Aa jj • (jJJJ J4x JJC ^Jl 1 JfclaAl j^ lx£j£Lja3j 

.(jijjljAx Nj M dc. p jl ■ .axil jli^U JjLiIaSk 1H JjleljJaall 
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•ili_uij jl_JaJ _ S (jjjSlj-a] (jfLaj lAjIja] (jS-4J AiLlaJI e^A 

3_^lalLa]l 4 jU-v 111 4 J1 .-»>*' I i 4^1 jjJa djl jLiij LaAAiuiJ (jl 5,, jLuUx 

Bj A (jjjslj-all (jl (_pajp2l 5 U c>j (j-a Ailia-a llil 

-j _jc. L^a _ su 1 <afrt>»_ zj aLajI ^3 /)xl Ajj joJa i_l)l jUiij (j^Lu^y S a ^^3 

jjjjLi!iU (j-alj^Lall JjUtAjVI i£,YA iJS^i ^ (jj±4 jA L&£ .t = \pis 


(J—iLa-nll 4^jLu HaII ^)Ua^U ^ HI f 1 . O J M -lie. jjjjj jjJall 

_j— "iaII (Jj _wa_j]i . (jllo_iJI (ji^A Aj3 it =1 fJS (j-a!^i3l .la A J 

4^ jLaj_IL&31 _j\_La^U ^_A-v Ui { 1 , >.a\i t_Pj N jjJJAaJi JuC- (jjujlojL/U 


aJ o-£*i -Pj N jtlij y^l J = 2 I JS ^ 

£_a Wy k t — 2./JS I-iA \ 4^1->-sl)l (jl jyjj 

.N ^~' r - 4^ j-vII jjL<j! ^2 (_gA^.11' f-Ljaijl 



<Jj 3a ^^Ic. B J A JjJ&^L-sUa ^jjJsckiLJ $ , Y A J&±i 

Ub—1—Lo_) i jjjsj jl_js9Vi ^>1 j_JiSI 11-iA l agjlaA 

. B J A jU=j 
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(Lja j 1 liol JLa (jjJJJjjJaj! eiic. jjSj ^£^11 t (J 

4.2a _uil jj 4 jxiLsi! 4_pjjJa 21 <3 jinjiTi jl-l^j j Jj 

j£> (P CLliaJl Jj M «—1-laJl B Jj J2HS <J1 A (_lilJ aII 


1 9 

d + -aAt\ 

A t A = -2-1 . 

c 

4_jatilaJI 4-UjjJa_11 oj1_jIiV 1 4ijj',u_j ^il! Jl.li.yi ^aj jJjj 

(N ilUaJI Jj O cllA^Jl j-o) A Jj JSlij (Ji B 4j=tuiljj 

, 1 . 1 

a — -aAtb 

Ats =---• 

c 

LaAj i At H J At A J 4_uliill 4j*.j.l]l Jaljla-a (Jjli. 

^flArj — cAtA + d = 0 


t\ + cAIb — d = 0 . 


(3—J Ja J—C. 


4_LuliLa Jj.li. jUaj J Ig-ilc- (JjA-aaJl Juaj 

4 li ill i ii l all JIS 1-c ^1 

,/■>.. 1 11 


1 1 1 


T 



A t A 


d ad 1 

—^ T 

c 2c 3 






(4.38) 


d ad 2 

Afs « - - —j . (4.39) 

Pj N ^—II jliL^aJ V jjJJJjj^all jijjLAjM (j]i 4 A t 4 ^ A/ fl jl L>JJ 
j* 5, (ji ijAu(jjjjLiV! tlyj ^jl' <jjill .S’, ^ j*'jllb 

s a a adl 

5 1 = A/^ — A?# — —x— . 

c 5 


S u ^—9 jJ jfjll J (jljjl iyi J*-aj jl .^Ajis j- ^ jll ^jlt 

^ill ^Ja-vlll S a pLiaa JlLoj I^illj l/ = 2/US j^ljpll iai. -i-laA jl .^Jlj jjj 
A .. /ll^.yi Ac_jui II 4 V, V fulfill ^ L«£ .N J P jjJ^aJI ^^le- 

La-a 4 jjAl^jVI ( _ S A LaS j_j£l Bj A jjjal ^-&Il jAJ f-jjJall A )r» mjlLall 

(_JS__kl ^_3 j* jH, LaS ( = 2 /US j^el Jpll JaA. v_aj__}xj jiLaj '^'-*1 

11A jl j j/S\ ..a P j N ^ ~‘ r - jjjjLuj'j/1 J^ya-a j J& jA j^I Jl jjJI . 1, Y A 
• jlLUalj jjJaaill S 2 J S u ^LjaS jl Lw i 5, gA ^ jl* 

jA S’, j 5, gA (5/ <ux jll a jAslI jljjjl Jjjaj 


6r : 


6?i — —-Axj 

F^)V2- 


(4.40) 
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(jiliJjjJa_II _ df\ Jjl tllLuV •w"'...l ijS-aJ 

J oj4j (M') =ad~ Ic 3 <J^j J\ L?* ■ S 2 (^a 

jl jj - ijj (a , £ * ) u - 2 St 2 = 0 £->-^- j ijl <_£- A 4 - -ljUIl . St-, = 0 

jjl I xij .Lift I fl a • n3 ^joi! AjjUIl AL^laSI . St x = ad' / c ^ 

l a^ Ull U..' PI ,jj£kJ jjl (_la-d (l^ii-a (_5 jLjU (£,£*) ^ j4i\ L-S jU 

iLjajl l_)L-a ^j^ojVI 


0 = Sf| — —Ax\ . 


(4.41) 


jl J—La . 5, ^ Ax, J f3 = V / C ^iblx-a jjjJU (jl 1 — IJkJ t <5/, ujLaiJ 
(j-ajv—ll _L uj jj-a j & A/| 2 n-s t V = a A / ( ^1 A.uulllj V S, ACJjj 

(£,rAj ^1 XaUm L .(j jS a J lj B Jj A C*-® L jA^J JU ‘ a ^ J^V 1 5”, ^ 

‘(£. r ^jj 

— Ar 4 + Aig d ad 2 d ad 2 d 

A/i = —-- =- 1 -j- H- 5 - = - . 

2 2c 4c 3 2c 4c 3 c 


jj£j liilLj 


a _v _ flA/1 _ arf 

^ c c c 2 


B _SI A (j_ a II (jjJjLiVI 4i^^jl Sj AiLufaall S-amj-La 

If 1 2 1 2 \ If, ad 2 J ad 2 \ J 

Avi = -(<:/ + -aAt] +d — -aAl] j=-ld+-^+d-^\=d. 


bt\ - — Ax'i 


ad 
—o 
c- 


i> 

ad 2 


c- 
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Oj M _ aJI JuC. ^jtiuuLall (jUjUiyi (Jj-aj La Ale. 4jl lia-ilaji All 


^jjla! j—la Nj P jlj-iaJI UJ^i ^ 4^11jjII ^^Ic. iNj P Ale- $2 ^ ,_ja 1 jjlL 

4jJ_)iaJ 4jLuta. 4-SUjj (illij 4 3t] —Cld / C 1 ^ jjj ^jxjl (jj^jj 1 “^l (ji 

Pj N Ale. ^jllujjJaJl ^jtjjLiVt Jj - ®! LaAic. tAjl ^_iAajj lAA . ^3 AIsl■ a* 

Jj j - tillA_1 .^2 Llajl (jjlai jla Pj N (jliiAaJl (jj-^ 4 1 '*a (j-atjlllj 

^j,a..— il ^_2 All_ ui^\ I J__lal liljlilj j_^l 4iJjlula (j-®l J L»A Lag .1 ^2 J 

A. _'jL.-y 1 jUllL td^^laJI aLluiVI jliaj jA “-S 4_)Ji (_gAXAJ .^LlasJl 

•N dlAaJl Ale. S a 


(jj_jJo.%HI (jje.Llaall aJVA j <jjjAa> t j ; u ^lAi-Vl (j-®^ 4 VLaaJ 

M (jjJA__aJI (j±i ^lAa.VI (j-a^jll 4 £, Y A JSjA ^ .(jljAaJI Lo^jS ^JU ^jAllI 

4^5—laaJ]l c Lja—3 ^—3 jl*L Oj M (j^ 4 jA 4Pj O jl ‘Nj 

Jia a. I 1 4^1^1-^111 eLlaS Pj N £JJ 1 a In J JaAj Ji aa.I1 


4^-ui_aJl (jail £-a (jjjAaa (jaj (j-ojl AjL 0^®_J <—3^*j 

—11 Jj—S j c£11a] - ~ ■ ■i-n. 11 ( J1 A UiillL 4-Jfll_JA aJLxuuIjj ^jaUsj ^y-^Hj 

4 " 1.1%j j_ja!I ^>h-s 11 ^^AaJI Alai ^jlll L<A. 11 ^lr. ^jLstSj 4 ( jj-A a - SJ , J°' V 1' 
4t,YA JL^^3 - Qj V W H Q±i j£ll InA 11 (JjJa IJ Juljla tj* 1 -vll 4 juo 
<^jj—^11 -1=—aJl (_5—lc. LhJ^lj—11 ‘Nj M 0^ ^SjisJl LpjH jJ^J 

(jjj ^jSJ! A -laA. (Jjla jA As^ 4*nt 4 Atf' — As' W / C jA 4A t-jal j-ail 
4 Pj O (jJJJ_^-11 L)J_J ^gjjSaJI UJ^i t4JL_jUl (jaiijj -Nj M LfcP-^^l 

. Atg P = As° P IC jA 4 B 4_jsl jaII j£Jl JaiJI ^C. ( jj*3ljll 
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• j—* 1Pj O (jj —jj Nj M jjL—aJI jj —j Jb—jxj__!^ 

. Ar 4 lA ^ ATg P & lfis jl—JjiaJI jilajll jjfb Liu iA t m =A t or = \/js 
if —^ <jV 4 S a J jlhUajj V J j H Ij JI-iLVI ,j^x jli jl £jJa\ jll jx 

jj—S j S jjjjl J-Is Ll_j] 4 JlAaJ jxj jx jjjjaaJ jlj_ < )*J jAUI 4 jxl jill 

bl a] j • a jj Ixx 4Ajjljjx Ibb lx jjjj • jlluil _jUal J jxl jail iajLi. 

• Ja^l lillj J j JIaL^I jllxjll jjUajJ 


AjjjxLII 4_lx£Jl j tAxC-LJI djaxll 4ax£j 44uC-b J <Ljxbl t, \ * 
Aja_uiljj Al t| ^_jjU c. eLafl J •> j i a-s 5£ja. Jib LaIc. 

e ^AxaJI 4e_)xu <uxx Aiail Ale ^xulxxll Aauxll j jSj 4ojLix 


<il_Jj 


Jl Jalll j£xj 4 £ , ^ ^ (JSjx IxS .jl£xj!l Jjlxx c_fi3_jx LaI -A Ut'AI 

Lx ~ J ■ Ll > I | Jx j]l A.uj Jll IvnI] Aaxlxx jj£j ^Jll u u llg auxll 

. ^ jSJI JaiJl jx Aiiiix DAa.V Sjalixll 4A^1 jJI AjC-^jx lg-il Je 



^ Lv A '. Axbxx ^jjSj -J' £ > V ^ (JSx 
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X° i" 0 ^ u 4 jC.Ljj1! U a dAjS^ail 

‘u°-'°^^ ^-Laj A.um'iHj 

dx“ 


u a = 


dr 


(4.42) 


^ ^ a. ^ ^ .i U I U a i— iIjSjaS! LllV^ls-a 


u° = u' 




dr° 

cdt 


c 

dr 

dr 

(1- 

-js 2 ) 1/ -' 

d t 


1 


dr 

= (T 

-P 2 ) 


^ v 

j 

<^V' 6-jB < 


<f* 

ajcIj^SI ac^uiSS 

dbc 

dbc df 


V* 

dr 

d/ dr 

(1- 

-p-) ,/2 


(4.43) 


(4.44) 


{a j uu'41^ AjjUI 4c. ^uJ 4/U...11 cbc/dt =v x 

LogJ If j U jla^^xiSI .Aj3 i *' ■ .4 Lf JJ‘ '^* 9 " jlluiVI jUaj (j-^j 4 jjjiaSIj 

. U X (J-bo oj)^yual\ (juij 

(jl A _jc.lj^)ll AC^ui_II {_y* j (_j£-aJ V t ( i , £ V) ^ya ^jJolU la£ 

(Mi) a ^i£^\ U <—ll ^,'■sf Laiu t^liail jlLj ij\ ^3 i^)L-a OJ&i 

4c_jjj _SI 4_aJLa ^jl 1 a\j AjjlaJI ...-. SI Ac-^ku La-lic \ JU*a 
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j-a j iaia LgJ u jli tpjm%U j£JI liA. 11 lj.tul.a-a jj£j U AjC.Li ^)l 

iAj ^j^aLaJI jj.5mll jUal ^3 °_$\ tUSLui j> 1. n^li Aik jjfL; -iliuiVI jUaj 

.jUa^ j-a ))l j_ya-a J_jia £SJ 4 jc.'uj1I 3x. jjoJI A aJL' jV 


r= (i-/?-)-' 2 




Ip <•;£La]l pi la-i■ j!J 


. , ■> ,- ■> - v "» n — I ; 2 

Vv*)-*iv'j--t-(i-)- 


*> 

C 4 - 


"jj‘ ■—ii ^Ic. 4 jC.L^)1! ujUSjJI 4jIj£ i ij£^aj 

u a = ji/'.w 1 . w 2 , 2 ?| = jyc. y/.yi-^yr j. (4.45) 


u a = jyc.yvj'. 


Ac ^yji —31 A rv'oi ^ JlM ptiaJLjlj . V = |v', V ' 1 ,V" | 

u u = r\ a $u a uP = (w 0 ) 2 - ( u ] ) 2 - (« 2 ) 2 - (w 3 ) 2 = c 2 . (4.46) 

Si C = 1 _jl iii.1 (j_& 4 jC-Ijj]I SjjLc^ lIixj IjJ 

.^La j Aoii 0.1a .j ■‘jsJui U (jl ^_Jajj 1 ^ 

j&IjjII A a<^ _5(jl AjcU^jII 4£.^iJI <AaJLa lil ^uhj 

I<j ,_)^aliJI jj5 1 all jUaj ^9 (__>alSj m 4ijlLj <1 j£ pXmaJ 
p = mu . (4.47) 
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Jl (J — Ic. 1 ii5*aj i jlilcVI ^ ( £ , £ 1 j .ii-L 

:ajIj£j 1$ mti Ajc.Uj]I tiljpJill ^ . 4 jlill 


p 2 = p • p = nru u = m 2 c 2 


(4.48) 


1—flj j l A ig- 1 A p a i** >\ A ^ l*i^ 4 \ 1 i *& a 

:(£,£*) Ajc-L^II i * '1 ^ j * »'»*' lij! 


P° = 


(1 ~/3 2 ) 


2\l/2 ’ 


(4.49) 


(1-/3 2 ) 1 


M 


ymc. ymv 


(4.50) 

(4.51) 


ojL_Jx4l lilj alill A^aS AjC.t_>jli Aia51 A-ijl^all 

5JU ^ i(£,°*) <j^s tXij La£ . y ig ^-pwalll £-a mV 

> 

:Aj5j>>i!5l£JI lil^aall AjaS ^jj (Jxilb Jjjlij iv/cD 1 Sjj *mb cAc-p** 
p = mv H— . 

ks?l j _1 AaC-b^l AuaSI ^j-a^ll ^ . i«4 l 

A Jjlx-a tjf a _j. .ajjll a» i i_jLuu£l {£ Jp UcO .ojjjLiij a jj^srti 

* * j j ^ ^ . Ac. ^. . ..’ ^£,£5j p 

0 /, 1 V 2 \ 1 V 2 

p = me \\ + -m— H-1 = we + -m— 4- 


1 ( ~> 1 2 
= - mc~ -I- -WV + ■ ■ 
e V 2 


(4.52) 
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a£^pJI aIUs ^t,*Y) ^k jjj ^Ij]! .w 11 

All ' ^ AstJaJ 1 ^ i ^ - .1 < 1 \c-. *\ .ft > i *w 4 ^^ l .i* 4ft l l*ft 

(j_j__£j LaJ jC- (_£ I t > i, ,i -ft. I] jjLj—11 jUal ^ Jki (^11 U:la. j IgjV 

ijIC’Jjji _1 A jK\l _aJ| AflUa Ijjxj Ijj . I_)ia-a ^k Xc. 

E = me 2 + -J-mv 2 H-. 

o 

u* 

aJjUlx jli 


jnai'-^,a jjj].}ljt4U l$j& ^)4*4 (jl j£-aJ V p° jl LuJ jVlj 

j_j_ Sj jl £CjJal_yll j-a j£Jj i ^A LaS A_at*JI Igol^ljua jli ta^yjSJIj » 

AJlaJI 6 lik ^ A^Uall 


_« 2^/2 • 


(l-£ 2 ) 


(4.53) 


^5 _S . v < C AC. jjjj (_jIj ^u.i-sl AjISJI Ajjimill AalUl ^A o^A 

tAjjSLu AjUa AlisUa (Jjpaj t^Aui^ j ^j4»laJI j^Su-JI jUal 

£ = me 2 . 


^A AjC-bjl! iil^pj]l Ajx£ CjIjS^ jj£j Aul£]l Aj^i+jii]! Aslla]! AjV-lJ 

/> a = jE/c.pJ = | 7 mc,y???v| . (4.54) 
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'*> .>ilj Ajj&1 (j-ajl! jjiJI ^^jatxll 

(jjLySjxUjJ (j t±n ■ ■». jl ^oJajI nillju -j...^.ll 4iUa £x i_±uiUja j$ 3 — uVI 

(jl "'.'^J-* 1 A|V 4 jx£j AjfiUa IxAj * -j ■ iia> 1 i jiu lx ^ic. tjjjjitix 

lilj A ( _ s xjj _J IJ_*J . jjl£xjjl (^C-U^ll AaIxII (jbatiax 

4jx£j AiUail A axxj Ljajl AjC-b^ll 
pj E jjj_ j Ajjjmi' 11 *£3l*]| ^IajI Iu^aj i(£,©£)j (£, £ A) 

:1$joiij ■‘LsC.b^l 4_LaSJ (jjjbill i_J^wall i- iLxa. ■Oaxil 

P P = J?a(3P c V = (P°f ~P 2 = m 2 c 1 . 


j-2 ~> 4 , 2 2 

E = nrc + p c . 


lijjl (jj£j t p° = E / C (jl buj 


(4-55) 


^ Hll j (_5jfcUa,....iH J jl jj]U Slxxixll <11 xJI jV' bc.Jl 

(£,°V')j (£,0 . j 4 _1_jj&xj ,ajja.Vl AjjVI ^ SjjIo bjajuxil 

• ^^ic. 


/77V 


= /77(v)v . 


(1 -P 2 Y 

r- Wic2 ( \ 2 

£ =- 77 T = m(v)cr , 


(1 ~ P 2 ) l/2 


m(v) = 


m 


m 


(l-(3 2 ) l/2 (l-v 2 /c 2 ) 1/2 

jaOiAaJl 2^^,, 3Jlj (jj^J ^gjllj t^jjxaJ] AjjfuijJ 4jii£jl 


(4.56) 
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.4j_j±u ill A 1&1I •>J i-n."'...! aYj w i"'1 -s.1 -vl-s.I lilliA ,jl£ Aa] 

:[Y © ^ ^gjj Y © « ^ya ^ya tY ©] ^Jtill _jaj]l ^^Ic- (Jl-laJI 1 ©A J)Lm 

l»jjl Ajl (V jl .[...] all (. j^A "Ajjuu'11 A VXll" -La £• >•'*•■ j 

4__j£^a il_laLaj i_ tll-s *a ial — ^^C-Lj 4a2La jl-llLa A \A\ Jl - M 

j] 4 jC- j jui SaL_j_^ AlUa AjI jj Ail tUjlj AaJIaI J^^ll 

(_£_3 -fAjji _all ^^U-llI pliall ^3 jjijjl (_p-i» 11 (J■ «aS■» 4 jI£ jAjj AjS^p. 4j-a£ 

_iJI _S l a jl j j»jji aJI UAj V Ax-J^jill £x AjlUl Ajljp t^iljll 

A • uij ^jl£^a \13 Aj."llg 11 

Jj■.. II A £,_a t—LuilijJ 4 jrJ lil^aAll Aycf\ JilLa (jl 

!^ £ , £ £ya iJVn La£ liilij 1 


|p| = me . 

4jfrlj_)]l iil^pAll 4ja’sl (j-o^ll 4 j£j> a 


P = 


m 


(1 -v 2 /c 2 ) 1/2 


n = ™( v ) c 


j^S-au_II A _ Its (jl (JatJlj j^Jaj lil . 77?(v) 4jj ^ alll aJjHI £-a iwJLuiljjJ 

A _IjSII (jj_£j I_ajjj t^c.1_ Ay"lx\ jliLa £-a (■ -buillu m (Art.iteJl aH£1I) 

£._ua_jl! jjSj tiilli ,_j-a ^C_^3I ^Ic. AaJLa /77(v) AjjAmuII 

*( fc , V* Y ) (j_a ^ la: LaS .^jlia^Mj ^aja-JI jjjiLa^ll ^Jl A Ua'lllj AjSAj ^ljLa»a 

4j_A ^ij_£ Jai. ^gJc- ^jUj (jjjia. As 2 AajlAa_^ll AaLauall £J_^a (jj£u 


Ax ^jC-b^ll Aa.1 j^I AaJLal Ar~Ar ^uiball t_]jjJall (Ji^aLaJ IjjLuws 

LjjLjj _a A_^IjVI A_aJLa jl^La (j_j£j -(j^AaJI (jjj (_J^al_jll 

' A j‘I ^^11 AaLjuill 
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|Ax| = As . 


At <_£—SJiaJ! (j-aj— SI £-a <■. l>»il Tij Ax jIxLa jli i As = cAt jl LoJ 

lAjjjVI A 's'u A-LjjjjluaiLaSl ijjjAiJI jjjj 


|Ax| = cAr. 

U _Li=J (j^j__SI £4 IIuiUIa Ax ^fcl^jll jlxl-a liilixJj 

AjjAi_<a — S! A_ j£^aSI J _A ^jlxa.yi jj^j Aj^Ij 3* (j£J .Ar 

.(£,YA ) Ax A-^-ljVI A-ajLa] Ax° = cAt Aj£j 4 ^ 


4 _ n -v II tAjjntnll 4 l^ll qC. t" 'jA-v II ^jJaJ > nj V Li£ IxJ t^JASLjj 

^kjjiVI j^jjj ‘S^)Jx!LaV ^xl! t^^XjiiJI (j-a^ ■^ 3 l— 1 Xajjj 3^ 

j' t>j—SS (j^AJ 3^3 j 4 jjilaV { 38 jK . l l 3 *jll .^IXajM 3 ^>jSI v _ ? Ic. " 3 -aj" 

^fi-a_J 4_ 5] (_Jj .Ljajl 4 IVa.U 4 1m lib ibX-^J e^gjill aij .Liajl bjAmj J4*4J 

l$-)X_JJ ^jjSI A^ajliall Ajl ^jlc. A_uiii aJjSI! J3Lk (>a Ix^tj jj£l 

l$jX-JJ ^—ill 4 _ajlLail (_jA$S Ajl ^gic- tA,J,>,i.alll jlLj ^ tjl AC.jLjj1 ( -Om> 

j _LI ^3 Ailji-a A-ajULall 3j^ J)J> 11 SjLuia 3 ^- 4—S^pAj LoXie- ; >jm% 

3 I ^ ^ '•, 1 t All ^ ] 4 qKA ^ djlj&^uij IgJ AjUjASL ~ w1 1 4 0 1~~.A a xljj^ul 

Lujjj A 4 jlLaJl 3 I ^l 1- - Xj£l23! 4 - 1SU 4 el’iA ^ ^Ll ^3 Luiajl ^OutaJI a3j£ 4 llliA 

J— & jl—£-* jSI j] • jl^-a jSS A jm Vi ; ; I I <_>olj=JI 34 ^jb V i pjm>l l ^ 

LaXiC. jajlij ^xll ; ->Jtn->ll 3 ^J ‘ j^-aiuX jjaJI L-vll (JfLi XX 24 J (_£Xll 

A_uuXjA USajj V A^ijLiaSI 3 W l" >1 nj lliXl .^jjojXjA^ jLui 4 ^"lijl 3^ 

aK„ >a 3— 11 eXj j~^l A_aAlj ^j_j£]l A LA a jjjj (_jxJI — 3l^°3SI 

a^) . £ Lj 1 4 ^ 3aJ_*j ^tLiii_4 3lLaj A-ajliaSI {jxij ^Xa; ^g-mjXjjjkll 

jljSl {J ■ ^ all ^3ail ^ AC. j\ L ^.11 AoSlsoll j Ajjjj-aill 3 j"'l" 1 ^ ^ j^J jLuiall 

. ^ {Jj * ^ilidSI 3 d Xjjj 
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lyaal* t, u 


Jy, : AjLI ill A a j! jLajU Ajml ><iVI S^Sill tlul£ 

.il— ajI I jAljl <_£j.XaJ! uIiaJI (JJjS f.LjaC.1 <jVj . JjlS-a^lj ^JuKyi cLuaili 

Ajyul J i J-iA J Aa3 — J (jl£»a_}ll J)L — 4 L ■ "J 

J)1_L Ijl . jl_La jll Ausiji Jya ulll^jjj '“'■ Ajlx3 lg_i£lj Ajlil] AjayuU 

djl 5M*1] (jj— S>i jl ^ ijjj Aili aIxjVI j^C-Ijj ^Jt3lj jA ,jlLa^3l 

"f^-J _j" La-lic ((JjiaIIjj .(jlLajJl __)jUai ^.liliyi »l ■ >iill ^ JaijJaa> Jyj 

i IgJ ejliliall AyjtLajll i^jlsjlxll Jl AjAilaj/l ujlsjlxll ^j.AaJI i».]A.iII jj^i 

A—jAxjI] SAjJx ^aUaq i _jJ^\ ^Slj ^ Aj-aIaJI AjaluoII jjljj Jjl ^ ■ Jajl 

.(jlLa^ll AjcIj^II 

<1x3 Lai tliiAi Llmj V lAA jl lr^ Ajalill oAA ~'r_ ( j>a» ill (jAajifcJ A3 

e 

V /y^aj Jja-o (Jlrij <i£Jj t^LuAjU Ijila Lii^yaj (_g j.IaII uIiajII Jjj^i 

j_A Jj 1 - 3 _*11 lAA olillj La .^dlxii _JAJ LjjJaj tlllg-Aj _^y*J ^jlc. LiaC-jj 

(JjL—Lj AjuAju AjcLjI ^Uia lilliA ^".liKl tAljtjVl ^^lij (JjLl (jl jl ‘Ail 

ViB .4 K (jl ^).. ^1 A1 1 j]. al l ^ a L. t a jj ... 4 . .-.1 A. 1 1 in ... H . 1 ~V. 

. aLuVI ^IDIa UJ^ll l^j aIjajjuui ^xju-alui 
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: 4ihVi 

U l^Ud 

•• -?•••* «* 


^‘> u-te gAjj“ fcM ^lalj ji jiii ^iuJill jjx jAg tiiljl 

__ ( • 

jjkiJI njVt ySk jA L»S tJlL £i <>» Vju ijUjVI ^Lj Jj*j 

.jLuVI 


[TV] (jiliLil CjjJ! 


4_j]i tA^^lj jjj£j A3 l\ju$\ (^clij (jjSlI Aj (ji (jx ^aC-^ll ^jifc 

1_X (jl liljjSlj (jLftci ^1*J uLul" • ;_>» X j J Uli- . -1JJ-3 (JaL^JJ (ji >. -'.» w*»j 

a nt A (Ji b> AS (jl£ Ujjjuall lillj jjl Joab 'LxlxJ frl Jl Uulj Ia*j ^Juii 

. t 

S-lba Loll a j—A jl J «Ij (j* j ' _ y)C J! La . e. la jail] ^abaLall £tj jlall ^iaS jll 

A Life bblc. j*ji J Aik v bbuj jj£]j jx ^A Igiji l_u£ 1 ^a]! o.lxlaJl 

lj__4x l^.fix Ailla Aajjja£]*^l jjtjYI ^ylj AjxailL ^Aj ‘A&jli 4j«bifli 




jl Jj — ij jl ^— a f.\ j$JI L !< J • •' * '*11 4x.jAa-aJI ^_S l jjj lIiIcI jill 
J—£1 ^—Lj ^ £ £—Lj J£1j ^A ^a -iw (j i m j jl JjLaj p!3^11 

tilljA £- j-uiajj al jl ^ill 0 ai'N 'll ^mi's 11 jj£j jl fcl^^-ll La 4_k«a 3 J 

L—La ^-JaLall (jl aC.1 ^—S 4jLsaj .S^a-a t^^Illl jUaLall (JHi>. jA jVI 

^3 qj^a 3 jc ^ ^ a 1 ** ^ t >^H \ 1 A^ij 1 ■^ O % * * * 

[<5“l (j^a tYA] jjlaJjAil .(j* .1 

:aI1aVI j)A jAujjJJj jjdC. J<a><a c. jaJI ILa ^^)Iaj 

A jLaa IaJ _£jj ^Lll i—ljLsjlIj Aj-aal-sJl 4 aAau 1I gjtlj ill'll^ ILJ La • 

t^LtaVI ts J^Li jj£ll jl jl 

• 4aaaSM Axlh jl^ajll 4 jjlsIj i. J )l nAi^il ^jjxj liLol • 

4-U*u _ i — 4_kA>LaJI ■‘Uuu'ill 4j$jjLajjS ^jIaS £Jjl (^haLlII (_L_ail! (Jlaj 

^ _9 iikVl (jj^la jC- — jjill ^ijlLaj 4 jAjll J-Iaj 4(JjUl (j^xUl 4 jAl jill 

—jll allA 1$,1a JTi ^1 4jjIj jjjll ^Lma.VI J 3>J 4-^-1 jbaC-VI 

jjSlI jlS 3 I I 'l£.A <8 jj£L jl UjI^JjIjII allA jA (_^;l (Jj 2 k cJI-^ lilljA .4jJ,)in\ll 

^LILjaII jl^Ajll 4 _ul5!j (J 32 V Ljaul (j^^l 4 •% ~s jj-oall (Jlau .jlxjVl 

.AxAiLkll 4 u in ill ^ _jl 1 in a i—jsI^a <llaj ^jjLLa 4j£lj 44 aLl1I AaIuuII jA 

j^_A JA—xl jl Lajll 4 »j'L 4 jl>iA (JjljjAjLaJ (JjiJLaII (jaAiill (jjailjj 

ajjjjU-a—ll t _j. -uull (jjAl j— aII 4j-sM)-i i^il (jLa I AjauiLmS/l LL^iJill 

L_alAl -alga_a jJ_ jj IjUjaS ^Aj 44 Sjlj^lj 4 j-ajll 4 _j'LuiuI 4 4_uLajll 

.alajVl AxJ)I\ jyjjS ^ 
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ijl_£-aj]l AjoJaj JIjoji Igolc ^».a£u 1 j! . >.q! 1 tfllj jl lii £i_Jajj 

J * 

. jl£-a jll Aj*S!j JljAii (Jik. 1 l >>jl 1«W (jjjyij (jl i_iaj Jdlljj 


4_jjAaJI 4-u^ ill jljjVl .' Luiajl (Jj-afiJI 


SJ_C. 4ja_uil_jj I _<a UbjLia.1 ( _ s -aLiL<JI ^gi2£JI j_j£]| _)iaj ■s. j 

(Jj^J_Jl £_ a ojl£jl j£^ij V j__pa3'ijj ^Ax-Jl Ajj'yCz'j Aaj'J] jl L<uj . jjjjljjj3 

e • 

(Jj^jll Ajl jAjj ^-aliLall j j£Al '’1 jli t<j Ajjj ja^ll 

. jIxjVI ^c. Ljj ^ ■ iiSj^jxa ^jjj-a 1' 
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Jirf&f JMdll 


jiSUjJI: j^SlI tijJLij Auu*3\ 


l- .a^.li (jlCf j jlajj LaLu a ^k 

j^alaJl lJLmSImV jUiill r IL — La^J CaJoj ALj jL yk jbuli 

AjaLm -.m I_gJJ *j£i V UiIa^VI .fUo&jl yk flj^VI jJiu 

' j j' f - jaj jxij uilUA (jjH 

[51 ija at A] .(jji .i 


_ j-al «fllj l**-"' (_5 _2 ,_£^)iaJl 1 “^ ;H i3i_£ j-’°;l .-all ( jjL^afiII ^k ^fu.\ US 

jlmShi^U jjljll■> AijJa (j-a 4.un'n. a <^jUI_^.I ojLjacI ^ 'lA'linl .jjlllLaJ 4 jlm'lll 

f ,—Lu .^gjl_>tj2—u>V Ah,a’\rtill jjC AjtulalL ^JU I jlatiiij VI j)4 IjiS-ojj ^^^lIxII 

4 jjtll j jl „, nAV . a. 11 i’ - ' ->■ ;ll jjjjj A i-ii ill ji ^iiumI il)l jaTiII jl jVl 

4 1 \. ,i il l il *il ^ iiil Ajja_lll lliiSI . 4 , I I 4 m. .til l t ** l l r, im f ^ il UI j\S-A jll 

J_jSUII i-*] ll ^_II Ijjiaj jai fA Aiioilillj (jjjjUjjill ja aIS jSIJ t4 i,4ilAll 

:^jJajll lj$J jLuaJJj jlliu c*HjA . jlSajll ^ylc. (JjL Ajl Lg lc- 

) • O J r. ^ a A , >»l AII Ajiuiill Aj^laj ^ U»a jjaLujI (jl AJjix • 

tAbcjSfl AjIDU Aplxll U~u»,l AJV Aj 


^ * A -1 g- 4 . xl A11 4 j i,., ill jUu^/I AjcU^ 5 ,.i mu 4 rL I j i ^ a, 

43 jS’ila (jl Sa j jVI A J 4 nu. j La ^1 (jajll j »1 >>»gH l$4S Uixj (^Lll 
Sljl Jj 1 4 L_$jl u 1 c. A iniVlill j (jiuU jaill f ->Ia»a A L»iill jj Igjlj jlali jjlS 


, ^C. jjJaj-a jjJaj jjj^j AjjLhJaUj 
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ilS I LJ La iS^ 4_i4aLiJI 4jjjuu1I ^cuUj Jj-asl! ILa J (j^aaJLj i_i jjj 

Aj)\ J_Lkj L_ijjuj 1 '*. jlSLa Jl 4 »j;L.l 4 ah-s. * i “ < all s ^ ■» ■ aJ 1 ^ 

j^j 1! ajj Ul j_ya liS 4 jxljjl 4nmi — 4jjLai£ Ajjn^j culjjlj 


jj_ £j lIi! jjj! ’ll! »La Ja I-L-UjU (JIjaoi Ja Jja jC — ^jJI 4£jliaj 

Jl J) > n II IL_A jl ^.iJal Jl j4 ?Li3lS!j ^ ^ . ■'^ jlS^aj jfj J ILJ 4 ^ 

?.}L_*jVI (_5_J^Li jjll (jl J <j£-a-a iljl_Jjlj]l lillj jj£j Ja tjl^udl Jl£-e 

^jl_jjll jj £5 j la J *jVI JLAj j_Jil jl£ ILj i4jl Jc jA J sjjo) 

^ .'JjJ'H JJ.1 II jju ^a Lajjj ii '■■■->. a 4 L-."i . . 1 . 4 . ^>1 -V. 11 4_Ujoilll JuLajJJl 

.-iLtuSM Ji^Li jj^JI jlS La I LI ^1 j~\"n 114 4 mil jA I gl-i. i*~t .}£jj (jJI 


V JJ] 4 j»i i >11 joSVI <_$ .IaJLI 4 u^l ^11 <Llauu 1 I duk, Ja Ja © , \ 


I_Ja ^_Jl lZjLISLl&II L_a_i _j j 4 «■}•%! j 4 i j AH 4jn ,i ill jc ^ -■'' 


jjJjjj ill (jn'i^ H jC. jj.a.4 JV j£l_j 4 c ■ ,.*M all j ^LaLtll (_>uJ 4 Jxll 

jl£ I LI LaC t _ s ^ijj3l Jl j*JI .il’UjJI JjlI! £-o 4 4?> mia An Jll Jjjjj jjj jl 

* ’^Skj_1 JajiVI £_jJaJI A.uJa_3 j-a Liu jlxjJ ^jcLj J JjuVl JILL j Jill 

jl_£4j <_s—1J j—Lull . »o\i :^UjIj jjLa Jl ^Lll Jl^aJjo j&»J 


>—flj) m l Vil i>>l jJl J^o£I c4 >4^1^11 A-UjouII £-a J^ai3l 12& ^ J-ol*Sj <—lliV (*) 
JjC >1 ^iTnMil Jj£jjx jl£-oj 4jtuJa Au^x^ 

A.u*m _ill <jjLajj£]l jjjlHill c^ju ni AjjLj ^.^laU^J^ILO 4* nil 

• LiJajI ^aLxJi a ini'\ 1 i ^ ■ m j \‘i^ i- iii 

■ -j Jj Ontology (**) 

lj^_ij jA LaJ Luc. _^A j . LULU^J jl ^ja 


.ftll 


J ^31 ^5 iJli^ull Iij jjaIjuaII 


1 


f,j]c> aSL> flxl\ loakjjjJajl k_a^)jLJ Jjaj .j AukJaljjllj Aj*-ula]l ^j^ly.ll 


^— jLjgfllTitall LjULi-ill ^3 ^jLa^Ul J ys. j]l Am \\)~i c uuzhullu ^Jxj ^IxJl 

^jl——ajll j <_iUa]l j o^LaJl AuaIxJI ^uAlLall jl Jul ^ic. 

[^kj^iA]l] Oj aUI j (. j£l\ j jl£,Jlj 
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^ j2b 1 j jS (_jLaj yjUmabj eb_ja3 JjA JjSI C. ( ^jm V Ajl Jc. LI hA 

UJ—^ yb i-aabj ^ Aj aj Ajl ^gic- jl (jaAsUJI^ Jj^yi I jjlalLa aIjuSM 

.£jl _j ,1» jS US Jjajjl Aj 3 ^Ua*j LiAmjm Aj ^.ja aIxjV 1 ^C-bj 

aa _c. yj ajjuUl ia^. aai^c. jjjSj au/vi jjjSJ <.iji ^■*>aui jjj 

aAljVI tJjmj—Jl L_lUui_jl iA _iiUyi ajjjjj^all Joa AjjAjLI \j\ ■ 2aflll Jja 

f o 

ts—(g;—bj^! b_£ g?* - g^-^' (jrU-J 4 ®J^' 

A_acbj A__Lb£_a clibbSS AUbyUl ^1 m'sVl 1 AlalSlI A )"uy] I £tj jl jbl 

"J^ jUUl ^ a IaU" V 1 - 4 U -s. 1 £1a^. JjS/ AaijS L_ujbl^ Abe/}/! 

1 jj_£ll .1* ill JS jjjj tg jSJj bjjV I 4 A 3-i-s 111 ggi-au] i_5_y.Vl jb SaLj 

* , % 

i_jb-mjl j AjjbojJl ailbag.3 !a]j .baL j AjlSA Ig^b»j yUbj 
aLxjSM yibb JjjSj ^buS/l Ajjbb ^LiLj LgJaJjS — AjjjliUl Ajbj]Ub Jjaj]l 
eAljl V j tjjaj gjbuU Vj iejjjAma ULifc JjjSj j/ 3 — b^b^ J^bi. Aa .*. ^aj 
J—9 ba dii.ya yil bAA A j) mi ll CjjUuuAaj .Al*j'}/I L5 cbj JjjS ^ aja^ 

• ( 3 » ^i < n 21 j9j y y ^jbU! (jaiLI AgLj kS J& ALi jj £j 


J j_5fcj £-a tbobaJ <■ tljA a ^gA^jll lAgJ Aiublall j Jj^bysll b*^ Aj Jj] 

^ A 1_a" ;Jlj Ui ^C- Ic. jJjui ySVI AjU.V! .ggjlmo y^Uall 

f-l Uc. ^__)^aik.S/l Jj (JjS b^° ollaxUl '?A»<«ill bub bjjUl AjA*j 

j _ C (jjll 1.1 j Ua _ jc- Jj SI j ".aUjVI ^c.bj bj^^ t^balb" I^^A A Uanlll 

^jbjJab^jll ^LUl <_>“^ j) AbuVl Ulj (Jba <■ ~~ ll ~IJ <v > 


Ai _ ubbl .SaU Ajjgmiij (JSbba ^yaj A jj . .1 ill Jj] UljAj ^ JjjIajj t^Abu^l 

A_jAaUb j_& ^AAj=kj dlljjax A^l JjV UjJ iUIa ^5 baJaSVl ^>A j»jlaJl 

(_jia_au — Ajj^_m_j 1 . tnilSj bia; UljA t>- 8mVl .A-iab II CjbyiUI JJmiSJ 

/ jl 1 jy^ ^ 1 a L L JjC JjjmSj JjjaII jaiaJI Aimbls 
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AjV 4jl j j &xjj t AM VLa-a £-4 j V Iaj lllalv ^iTi^ll j J1I jjJiLo 
j1_J (_us\ j jflV 1 jj .^Jaj i. ^ lljmil j 4_jc. j* La 4 

-a._)4l £jjja_jll Jb bbal _}iixj 41 *jVI ^cbj jjfb jl j£»aj V jjll 


u' 

[Y H] (jjtLi f lS M <1 ^ f\c. J .^jilb bl*a JjLSj 4_i J^bbil ^Vjl^a J 

Ajiuiill jl iiii: ( Jll [V* >i^^tTY] Jjjj^La — 4^jlSjjL 

jjtLb jft jj *4buY1 j^tbj jj£ _jft ^31 jll jjfb ijl LLajJa ^jJaaSJ 4-ualiJI 

(j«a 4 Y ^] 4 JallaLa 4 j 3 "a \ \x \W jjJalaJI bjl4a.l " ^_j^Loi »fl .al lab■ ■■' jl Jc. 
> 

Ja_S3 dun_j] ^bjj-a-a dlj£ 111 4^£ ji.1 a_>-a) AJalbuali bib jl 4<jS-\" :[^ Y& 

^_ft 4l^oIluaa l^4ij 4abl j^xL^-o Igj j£lj 4i_jb£ll (jinx.1 jjj S^,a*ua 

jl £ 111 b_^ 5Jbiia bjla. \ La j lllj " . Jj^it'li Jl Lgjll 4a. J jE-4j Sjftlla 

juai_fill ^_3 JSl—jj i_Sjjji3 4 ini'll! lift (JiLa llijl J ajjJJ La a! (jjbba 

J .>>'-. II .“iIa -s.1 " ^l4aj._u)1 _ic- A . >.1 jV-1 ^3 llin-ia jl£ 111 La JUll 

.4— alaJl 4 n.ii'll jlLj J "c lia.ill 

jj£ll 4 j4juj AjlumII O , t 

(jl SLaj jjm> -Si <b — ml 4 _ a j Ji<all dlb4_aji]1 i... ndi ^Jjla^a jl 

(_^C-b j\ S[ju'J I Jib aL-oxa! 4jaJl _^A_ja. AjiaLia jLud Jbaa 

— (ilaj4jjj 4%%! eblj ^3 [VT 4 Y (jjliij AlajMil jJ bla-iJa lilll (J*3 ^3 ^3j 

viLxjJ_ jjj jl jftj—j J_&1 .ALjaJuall (illj j-a IiSlLmJ ^Ul JjjjjSLa — j»Lu_jj 

^ ^ ‘1 j^baaLb 1 ^a^a_Lui 1 ^£_jL/ jjba^^a i j 3 I^ b^_^*a^La^ 

4^-JaLa Jl 1 bjl 4 a.SU j J 1 mill (Jj 3 ^uajjll Jft .LadJU ^111 j aJj&jll j^abJI 

4__jJaj ^ _ J^_jl1 <1 jSjuUI e_^£sll" r[^ Y ^] b.'^b-Laj ^iJala-j 

4_ sLlc. L. aa A~l jll lilJj ^Jt, " jl£-aj 4 Lti ~iir. ^ 11" jc. Ajiuull 
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— j^M" l j^)A — IaJaj 4 Uaill iilij 4-o_jLtx ■A Ut’i .lie ^}j-iaLaJI : (jsjlLull 

JjI^a! f jaiia jL J jl jVi ^ s jLsyi ^ ^J vu* 

jjjJj 4 jj£H 4 jj^IjII 4jJ*JIj 4ajVl J—a ,_£^)aVL 4a_$x 4jj> ujll aJjatill 

^ _ 3 Ja_oj LoJjC- I Jx^x 1JA ^j—ai . (Jjj—Slx — ^Ijj jj — lUajJjjj 4 i 

j1__3ij'VI ^JjSB) jj-alaJ! 4 _Sj^)*j] oJja_ jll 4jj_^la]l jl 4 c j»^ jUjC-VI 
jl__£ .iJjIja.SU jjjajll jjS 4JV Jj jj£j ( L jVI * 4 ]~i-> 1 Jjfr JjajxII 

j jC. jj_£j ^4jjVI) jj^ll 4 *jUUI ,_j1 _^A lUajJjjj 4jjj Lo 

_II j ill jtaij ^JUIUj i jlacVI <^9 jxljill 4aiuj JaI Jjc. 4 aAu3 

lilljj Uolxj 4-oiij ^j^JUl jjlaJi (»IS .jlxjSfl ^^C-Lj jj^ ^ (jit ^5l_jll 

j__C. ^Kj _SI j£oj V 4jl ^jJc. jA^>J J42 — Tw jx JjVI c..tj-alU 4- u a. il lj 

(_g 3 A 0 _ill (_]__ j3 ajj 


- 


~'»j Lox t4 imall ^3 0 Jja '" ■ jal aII Jill JaI 

j£xJ V ^-ILULj 4 <xIJajjjI j£xj v (J'ilmxj 'ja.^-il -> j 4^—alx ( ^JI bjl JaSU 


»l—a 


-ill jLLl ^2 (jbuVI <UDIj 4ij£ jl) o^-sIa l_ ijxj (jl 


l_j 5I jxJ 


l.lx,.■ ,.>a ^.lJiT'ITi jxljpll 4i.Uai jl ^2 Lo^jIjIaxI ^Ljjjj lUajJaij Jib 

' V.u o, j jjSS jl 4aLS jx !A£ l^>—L ^U 1 -o g ' . t U j t jIsjVI ^Lj jj£ 9 *aj 
4 _jJju 4_jlc. j_j£j J3 Lo Vj jLuSM jj£SI j£j fU ^S 4jSxx jxl jill 

** g 5 

J jjj jj\j ui jl (jxalj —JSI IxLoj (^*sl _jll JgC- j^ .4_Uiuull \fi_U-i jj^JI 

— "1 ii — jVl" | JjJ aII — Jjix Lo UjJa jlilc-l (^9 ifjj JjluU 4 ^a j 

4__SIa ^ j > r \jj ^Ijj o^jlajll ^llj jS Jlljj 4 Jja_^ 3I ^gJtSI jll iJjJaJI 4jI ^jic- 

* SJjJaJI 4jljl 


Jlj—a.1 j ^—jlj V] j* j V ji—I jL JjiS LiAjIjxajxjI solipsism 4jbS' (*) 

4 jj >j-Jl y • & (4jJjiil .jaiill ojaj UVl jL J_jiS LiLjysllljj l^j jIjjj 44jIj 

<■> 1 a on ! \ /i* q a ^**i > *v ^ \c. ^cooi\ol \ ^‘f l«iA t.^ 1 *v m\i 

[^a jloS] event solipsism 



VJ v t—iii.la.bU J i _ 5 ic^ -Iaat-j AjibH jl AlLsa. 

Ai&jj -gj lLab A-ubH jlt^>ji jl tVjl . cfUij AiiMiil) £-a U-^a'j LUaaUj 

(ajjLJjsII (JjIjjIjII Ajc- jliLal ^ Uc- ^ lo.j A_u£lc) Aji-ull WJ! jl 

j_a . jUjVI U _$£ jjS-j jl AiS^j ^Sljll jl AajlSjsl Igjl j-Afj V 

Jiuull Ji ftbu&ll J*A!U A-cus-J jIjuVI l5aUB jj$l\ j] (jjljb 

Aj£U ^Lo^Vl c) t^AaU V I^A t JjSLuaj j^iaU-j t^^j-iaLa ^gij t-li.la.bU 

i -*i V' 1 ~'C- jj\__j]i ' * La t—iSi^U A h-> il i AiC a^_^_a-al! Al*J^ 1 

( _ s Ic iaiu V j»Lua.bU .!_«>. _^3! jAja i} l>° ‘^A AiLjal .Ah%]3l 

I j ^±uii j! A_ubM jL i-ajV jSLaj A, ha. . I -lic.^ V j»i Jjtll <—ulS 111 Lo 

jj__SJl f>L^50 ajj_^I JajjUJi £jU> JS ji 

t i e 3“’A .a jjl_i__ui ^3 t^r i^ aU I tlA J!La .^_jja-a L—ISI^ja] 1 _gU"Ll 

t(J_jla]l tjj-aljjlll AaIhU loUll Lo£ tLlilj .[^£] (_V^JA aUxuiIjJ 

La^ V- Jjjl wb il fj Jiuiill (Jj 5 llajua ^ g^aiSj cLUii (j-aj^ A.lajj 

J 

. djl tills i ^ b .Tv' ^j]i |»Lj. ia .V I a_^.j A j x ja a a^I _y~^ 3~^ 


( _ 5 _S^J aI^ »* [Vo] Jjj. 1 *. d^J ^3 A^.1 (^jlj Jj£ ^ILa jSSU 
j ji j-a jit" jl A—Lk CJ _1c Ai^ujijll iaiuj -ALu^I 

J aJLu_J J_^ T JWIaj "u^l£ia jjSll aLuVl ^Ujj aLu^I J2& 

jja l <-' j ^ If- '_iA JJ aaJ .[^ M (J^a V'o] "Uak jid$\j LaA^ 

Jj_^ ^lj—ill j b JJa jjSll aLuV' ^Ljj aUj^S JlX Jjia-ajB 

J^j ^ -irs. .Aj*il J AK-la V jlxjVl ^LiJ^ALajVS Aj^jljki' 



jj J jsl — 1 £l j_C. 4“n) I aj 2)13 4^ ^ jllslSlx jaiixjjll jl ( _ s ic. 1 mil 

J-(jjl- jji 3 jL£ jj . Abl/il (^C-Ujj aLuVI ^^ 12)11 

J_lx 1_gjl .41' Ajjtnia AA^l ^gail 4jm1 mj/1 "(j-alli>~»4.II" (_£A^I 

ilxx A_j2k_jx lA_j^k _jx j_j^J jl La jl£l j^ 'j V 1 xllx LaLal ~ A_^ 2 k_j]l 

4—1_jjSx]I 4jj^)]l jVj .Utx aLljVI l ^C-Ijj _5 Al*jj/I ^ J^Lj jjfL jl 4 x2xj 2)li 
^^--l^ll 4jl Lai jj£l! j' jx 2^i ‘jj^ 1 ^j''* > '-^ 4 u,-iIa. 4jAkj]l jl b 

^C-l_ jj\jI*jYI ( _ s 12)Lj 4jjJa3 A_ja.j ^A*J (*£■ j (_jl J 4Al*jVl ^C-Lj jl jL*jS/I 

. 4 jAjlJI jc. (J^jLaJI ^l_)ll Uai 4 _m > nil £~jjJajj ^xAj (jl ^Jtfb aI*jS/I 


(_ 3 _j_)Ia jc. <J £-u i 3j5Liax jliLa j _jj . nil jx CjIj laxll t-uall 4jjla-a (_jl 
jjV l)^“_JIj ^_ale (»jSjs>x ajAxJI 4x 12)11 jl 4 _u 2)U A-i.uiilll ‘Ajyjfi jc- ^-IsaII 

(J_aS 4__jjj ^A 4xjVI jl -4 n...*ill ^x JjjLlo (jiiSlil Jl ,_£Ajl o^^iajjl eAA 

jj_£11) ^__jJaLvJI C-Sjxa — (jllax]l jxl jlll ^£. Axial lg-)S/ ^Al jll 4j_jixj 

. 4 jVl* 4_lixJ Ale- jx/jl/L Aja.jx «-(^x 4il ^jJc- (aU-jVI ^12Al lS-AjlII 

^gJc. JjxIax Jjlll IgJ jxljtfl Ayyai jji 4jxljlll 4 JV-Aj 4i^)*x 4ajVI jl IxJj 
j j_ £j 44_Lai jlxll dlAa-S/l jx jjaiSlix jjlc-jx~>x A_ya.j Aic. :4jjjll oAA 


jl—o_j£ ^L-HLj jl_ill’Lx jl^jJala, 4jur) 4 JL 34 . jalxa k 2)L« jAl 

: jxl j_l3l Aaiuij (_pa3ljl AjJaisllI 4aj^| jl ^iLajj ILa .jlxjVl Lu^Ij jlllli-a 
jjJ_II jjJv>2)La]l x jx’s I jj£j A3 AjAic- t L<aa A_^jxll jA _jjLaliJI jl£ _^l 


jx 4^ jLxx <&ja> a ^lllLj 4(il jLxx jxiaL^. Aajxaj 4 J!a, j_^j 

^C_pll ( _ S -IC' .4laaJLxx jxl jlll 4 m,,/i jjSj AS kiilAjj 54jxl jlxll L1 )Iaa.S/I 


.4jjL^all AUaVl 4jlL i_al£ _K .•.’. i AxixJi J j >" j£xj V ^ * j 
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1 aJj . jl V iaJI (Jo's a; 4jj»>u)l i^U \" (jL jjSJi tjUj 

t£ i ] j [£. <rn t rv] u-_J jksi) [yyo ^ t ri] "^Ji 

4 jig ’ll ^ U$jl £x «c.^joJ! ^^?“‘~‘ i ^ j>x l&_jj (jj£j Iajj ([1, £ ^j-ui 


iaia o^lIiLlo A iujuII A-i-liliall A_ijS/1 .-Ixj LajS Lo£ u.xljx«a L> 

^Ic. S^XJJLX ^JC.) 4<s1La lIiULjS AjjLjjill >1 ^•s.S/l j j^SJl J j jljjcl .ijc 

jl —jJ_ jj Ujlijl li* jLjjC.Lj . (jUa^l jl — v-jaljxJI 


w ^ 


A-jAxJl jC. ^ylax]\J (j£ij tJjAjll Ajiilax ^tc- JiliaJI loAil.la.1 • 

t (_3 _Uax oJj -a.J jj_ £j jill ijjSIl (jj£j 5JLaJl ojlA . ,jj£Il AjjjH]l 

iAjjjxj a&j^. <]la. jjjs! ya (j! .^SjxSjSijx (jl£x_jj aI*jS/I ( _ f c-Lj 

(ja_"’ofrA ■« _ki" t4jjl*-ll AjiDlali JiIxjVI AjJ ^l.l-Llul tjl-iAlij <_i jxa 

. IxA^Jala. 1 xg il ^.Ic. jUaxll jlixjll jx jL*jV 1 

(jft ^IVilb j£]j ijjSll AALitili Ajixj]| t5 l& Jali^JI |>i? A j^^VI • 

Jj_a.J lj j1__*jV 1 ^Li_j£ (jjSJI (jj£j AjlaJI &A& . J_^_jll Ajillsx 

^_3 jjjiSl^x jij^vnn . jUa^l jl — L-tfl jxll ^^Ic- JLojxj V — jun'la 

ij£ joxu obuS/i jliliax (|jlua.^ ,jlj_y£i A jwu A£^a». Ajla. 

. JjA. jxll Jalfl _jA jIjljVI Aij£ jl 1 xg ix 

J ^ j*j V l—o »>a 7-1 jl mi ball jit (jl ^gic. Illid^j JjSlall uaj 

A no'lU Axoij jbuVI jllwaj Aaxuij A£^k AiLa> ^ (jjjdl^x 

La^jJ _1 (jjjSl^xIl (jl l^JU Loaa LoS .^jUx.V 1 

Lulu_La ■■■ A I' ~>j 7 - J j|j Nj w. Utoll l^ij tjlajVI Lu^tl (jlsili-o (j1.A».n> 

* 1^>.jlajl 
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^_ic. ±Jy\ jjSJ - JaSa liJa 0 , ) 

jA — 

ij—jlikj J a>.VJ ‘lj 4 (3—(j—_<a .j jSI (JjjuoSjj liilj 

: JI^jjl-JI AaJjj-q (ji j_£(jj^Aui tJyx^UI Ajjnnvll Cjl jjjIjII 

^jj £Jl 4 j^ju ^ A l a jl^ ?(_g j_^SLalt ji miaII ^^Ic- (jjSJI ^A L« 

. ^VAjfuulI liiL 
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'■ Aj.1x-iI1 Aj j^)il Uik (1) ®, T <J£-uj 

Ax La—11 iAj&Ujll AjAxJI Aj j j ^ .ojjJalaJ! A Ian 111 -lie- JafiS 

^g-a-cu _j jl-xj^l \ £ AJjjj i“n hnl ^jc. j-c A^-afl^)ll 

, 4 cil > A\ ^jjS31 j^jVI 

(j —-a l_jI jaSVI ^j-o 1 n^-ai 4-ulj jjill ^Lol^VIj (jjSJI Aj^*j <J1j-uj £^>L 

• A qlT"sx A___jj! j ^jx A_ u^\ Ajj_^l ^JS i_)j£1mixJ1 j j^jJaLall J_^2kj AjjJaS 

jx-iJa_ jj Aji (jjjjjJalaJI j ^^jJalx]! JjL Jjill jJuj tAaiYI 

A_}-!->] .lie. Jais tillj£ (jjfLj J)_ja>.jx jis lx jl IxJ :l 1)\*> 13atr-ixli ^3 LjaSljj 

jjC- litS I j! 3aSs j^jxx aJ jl jJjj __>JalaJI j ^walxjl j ^JC. uji ‘\jV1‘ 

JLx_J IxAjc a alia x $.LluiV^ jAjj tJillj ^jx ^C-j]l ^git . j ■ >»' -v II ^x 

Jj Jjj £j tA ViVI Aj_^_)]l ^ Ajl Ixjj .A_^,l^)j_<a A_).i*j 
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(_5— (jj —SJ1 — jjJaLaJl jA _j]l £ijl _jll jli tjyjSlSia "jVI Aj^.j-all"j 

pLjaill j t di^\y A\ j ilLt/iM Ajj2Aj f.Yui^i\ j* jXV (jx <jj£lall llx^VI 
_jA ^gdaLall . (J^“) 1 Cj^\ 1 AJaaJ .lie jjx!lano-y S.l^.lj!ix]l iIjljVI 

j— A (Jffini_all (jj_lxvji tlla-J^I (_gi£ilj ^jj£13 AlLLuiIl a 

__j__JaLiJI j ^_JaLall jjjfLa l-l^-I .AjjVI ■}L*j')/I (j_j£3l <—iVLv a 

jl—».,) V j I ^—££ (jj£U (jj~iH ~v Ijax LaA — Ali^l Aj 3_)^ LT® dtiA^-J' 0 

1 —l- 1 --III lie (jj^]l la.j _yl .S^jjJalaJI AliaJII lie t—Uaai l_ya.jxll 

.iIxjSM ^C-Ljj (jjfL) lailj lA\ju^\ i_^X^ /jlS lx] tLjaJ 


_jj j]l jli^aji Ailj^jia ^jJail! (jjjla jje life gjjJajjj jj£xj 


^ L L 1 ! "S. ^ 3 


-jcLjII A__j1*jJI AAjjlIj ^AyiVI jLxail| Ajlsall 


A_j1xJI A_jjj]l) 4_J la~iil 4_: 1 aa £ , 3 ^ui3 ^9 1 jyiifllj IxS . ^gjlj^jjill 

AxlaiLall ojjJalaJI 1 g^Il-vl 1 ic. Jala el_^a._jx AxxS^)]l Ac. Lx]l (jj£j A jVilMI 

<jj _ Sj A_eLuj _II (jl _i*xj tlg'i^Lx ^gle A».i.al-vll AyililL A vj^i^xII jja.jll 

—9j9.-v.ll jjxj_31 (jl j£ij S^-JjJLaJI l$ixj (jx AxaxliJI Aji\-JI lie elj 2 k.jx 


_aJl Iai ie (j j£j t _ s Il3l AI-ilill lie Ae.jda^x AeLui a]~i..i1^j n l ^ 9 «v . n^v 1 


Vj l&J_ualx ol^a.^x ^ye AeLx]| (jl AyiVI _jlx«ail -^3^ •(! cl^“) 

djl_laaJ (J_£ -lie- (jj£j — lUuVl .lg I;9~i.na 

,S\ju^\ AjjAAj AtLuJl (JmSU ^gA 1^ -yj jlj 


^j—ill S-Jj—jjV' jA ^»51j _jA La jl AjE-UjI! AjAsjII ^)l tea'll (j-«3^ 

I dalI-»vl Aic- AXiLJI (JiLaj jL*jS/I ^gC-lj^j ^>a-v ^A j — Ar.l ...II 

(_g jAAj I il'iva IAlu v. Ac-Lull! (j_^J Ailli^o A-la^J (JS .lie. -(v 5 (JSd) 

V I gil ^ iaj 1_ax 41 At LuiU j£JI j>« A ilia, a "Aju^u") jb«jVl 

j_gA AC-Lull! (J» a. j La ttillj jjx • ^LatyS/1 [ _ s jAAj •> ■ AaiiiaA 
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r*-* c#* 4 ~ 1 1 1A6 'V*‘ , i 1 ^ j| 4 Q >0«v 1 ^ ■ .ifli A fil . .'l l 

4-U^lj ”^1 jul' ^Jj Aj&jjJaj-aj 1 .a ml id V (_fAl) j aIxjSM ^C-bj (J • '*>“' - 

jl 3Lij\ 4_i£/Ij "^jljbaJr (jc. ^KVl . (aIajSM Ajj^b AjjJa^c ^Jalia jl) aI*jSH 

(jj_flxj La4 olajS/1 4j!Db Aj-ojJI 1 m 1 p. 'Almi LaAic. Jai3 Ajfuaill jUa! 

®,Y (_]£bl .^jbjjil! ^m-s 11 aIxjVI 4jjlvb iil_)Aj liil Atjtoi 

4 lA-s. HI Aic.^ oA^lj 4 U^. 1 Aic. JaiS Aabjjj jjl Al*bVI ,^Db ^maJ ^^S-aj IaLq] 
teA_;Jj 4 b-s.1 jj_^a jj£ 1 Aic. ,- ■ .'-^ Aaljj Ijj t|^JbSaJl 4 j 5j (j- 0 Sj^JabsJI 

Aclui _11 ^j__£jl ujj_jjVl (Jba — ^ ^aI*jSM ^gX-bj ^uaaJl lAA (jjib AjAic. 

4 jAxblj AjlDbll 4 jA*j 1! t-i j 1 ®,Y (JLaj -S- 1 (J^ '" 

IaI \__4 j 4, ^jj^jjJall JjjJl (jjfbj .4x-bbl 4jin. ^j^£j bo (jLbj Ajcb^)ll 
4jn-.ill (jJaSbj (J^jjjJaLuII (jbjjj^ll (jblA (_jl (jjj.” (jlS-aVb (jl£ 


Ajjjui _ill £-e (_3aljJJ jjl Aj£U (j^°i liLal AjS ,_$ji i_ii_^a ^jVl 

j—bcl .1 ia^ljlajl Uulu—La 4_ub joill ^Luia.S/lj ;jj^ •*J »J (j^ l" 1 ] -bi3 

.°,y (JS^i ^A jjaa-Ja^a La^jjS b_jb! tAjuui a£_^ Alla. ^A Bj A 
^gjjjjl_J bjsul (jb£La4j A i—l3l__}4 Aliull jUaj ^A ^jbiSbu C 2 J Ci (jbc-Lmll 

4__jjJai (jl_2-ab (jl_S 1 aJ 1_a jm.1 (Jjla.'ini 0 ,V JfLj ^lAaomb .La^j^S 

— 11 (j -0 d>\ (j^*4 (_s^ bjAC-l-ui4 Jjll A n»«i t jaSl AjAabjj Ajjmill 

- ( v o,r (js_b) A—^bjl! 4 _ja*j 1 i f i (1 o,r js_b) A_iDbii AjibJi 

.4ajb-flJl Aj^jII L ^Jt, 


Aaull ^ jljALaa jjj&Lui]! *■“' ■■■ jl — ba 4j^lj lAa HjSA ^>>41 ® ,Y _K.T. 

. Jaid A jflSl jL*jV 1 A jj^lj l!jIc>LuJ1 JjlXaj ^ ^)ll 
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A / 7 



(jl _ llLa-aj A iSl^a ^1 A.),,,. ullLl (jlV^l in C 2 J C, (jlatLa jLti 

t _ 5 —9 iBj A (jJjSl^al (jj^J (jl ^ ' o 1 >*» (j-*l jail A j im i ^gdaifij .Lagij£ ^J^aila 
^ (jlAaljaa aLxjVI Ajojla dAtLuJl jjx jlaiii-o (jLajj tAjJjjj A£^>a Alla 

(j—a jj_"iloal 1 It eAa! jiia (jjJC-LuJi (ja (JS (jjSa (jl ^»/n -1 ag j^tAala 

c 

C] AtLa_11 A_al jo) tljoa .A'^aa jal jill Aj. uit) (jjSj <^£l IgA-jjla dlli^l 

(j_a Aialoll Aoiloll Alt j A J] A nuilL ^ Vila. 11 LgjSj (ja A-uiaLaJI 4ajlall Ait 

•B A juiii'U ^gJuiSLaJl LgoSj 

(jUaJj^a _ j iM diA _aJI A _ it (jl_Jljall lg_j3 (Jalll: ^oll Alary 111 Ait 

A . . .aLaJI Aail^ll Ait ^(jloil^all Aa.jJ dua. (j Lit^da^all^ Aj-aliJl 1 ..(* t c*~- 1 . .i 

Bj A (_£A 1 (jjfL tAj-alal! A n.iiill liiL . t A —t n ~5s * ^ 4jta 11 Lag, la j (ja 

(_j—i*-all 1 a jVI L? j j Lit A .Aial joall yLltAaV! (ja (jLiilaa-a (jlot jaaa 

A_jAjuj A j _a j (j_t A_al^iai (Jl jjall Jjj^ia (jt (j-al jail Agnail ^ib joill 


2 


A ^Lui a.Vt ^ J A. J (_£ It Jbis <— S_)*jJljj w'; ’ -..j j. . ,j_Lc L4I 

1 f^ i^ijiLaJl lflIx j jx ’ jVl" A U-v \ Ait JaiS BA_ja*jx AtLx ;_]£ i^Alxj^l 
a jilMl j it (jjuc-Ljill LilS a=J jjj tA k—isijx] laJa .©,Y (JSx ^a jaaa _yk 

Ali xVl jUa] Ai^J .A aIIx] jUal (Jjil5xll ^gjlAa-Vi jxjll jx AaxxliJl 

£._jxaJ A _jijAaJI AixjSfl £x ^^gxJlxllj ^lAi.VI jxjll (jjllajj 

jl glaUxl A i_i*xa jjj (j! lillj jx jail tjUaVI 41 a AiSUxll ^Lxa.'VI 

_S _jjjiaJI 1_a^aixj jx AuixliJ! Aailall Ait IxAlalS jlA^ljai CiJ C] 

_a aA_y^._jxll «1jaia.Vl jjSj jl ^*; 'J tAaiVI jLxaiV Atxillji tjal_yll 

4 ^ ^1—lal ^ 3 *4 l£\ ■ ■’ v**aS lS 1 jl 1 ac. \W cij^-su) A _>x»U. 

jV tA JLlaJI 1_gala jl ,jx B^jJaUJ! iiiUaaJll Ait eA^.ljax ^A Jj A uxllb 

» # 

.A V'Sfl A_jjjll Uala ^gjjaaJl Aiaj jx 1 jVL AlaaJ Ait Jaaa A.jjj ^*xaJI 

A _ JCJO-V II 4__ixjVI jx B^>JxaUJI (.Til l~v*».lll j_jSj jl ■^x'l-jl jx Ail ^ i> J I-A 

• A J] A.unillj Aixl jix A ^iaU. ^ 6A_yi. _jxll ^Lul^/I JjxaJ 

US .B Ai m lib lixl jSx j_j£b V A AaMialb jxl jix jtb La j£l 

jxj jx AxxxliJI Ajilall Aic- B (_gJj A iiuilb jxljoxil t 0 ,V (Jfbui ^ jjjx jtt> 
Aixbll Aailall Aic- oA_ja._jxll Ci At ball ^^A (M Aic. A Jx B (JjlSai IxAic.) B 

1 ^Aaj (j a A jjLi^l A jjljJI Aic. oJja._jxll Ct AC-LuJI j ^ Ig-Loj (jx 

(jS —& B ^5—)] Afuiil lj J^l\ C| ijxj (jx ‘jjV! 4 AlaaJ jjSj tlA$J 
A Ailall ^gA e^)jJalaJ1 Ci AJaaJ jjSj Lciu lg-i-aj (jx Aixl!i]l Ajilall 

(jl_al'iAj yM tM Ait A ^x B Ulit IaJ iia-tll l^ixj (jx Axiliill 

1a . jla jj_Sj lx (_jJc. J t(jJJtLuiil jx JSl e jaJalaJl A ^A lx ^It 

A jjljJ! j A j aj (j__a A_ui__xlaJl A_iilj]| Aic | ^llill AJaaJ Ait Ix^J A \ milLi 

A iiljli A it (jjjtluill (jx JS Aa.1 ja: A Aamilb :^B (jxj (jx A-uixlaJI 
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i_ dn _!l Ajjjiillj Lgj ‘ qX I' .licj ^iaSa-Il l^aaj jx A-uaeliJI 

3 icj 11 1$La j jx Aaxlall Aailall JU& C| AC.Lxll 3^.1jaa B AJ-uiillJ 

j_—a Aailall AiC Ct AX-Lxll (B J] A j . i.'ll \ Lgj (j^alaJI “ jVI" 

Aaao_j jl_3 c£iljjj .(B A-uailb Iga i _^alil' 4 jVI 4 dc.'j ^jaaSa-ll Lgixj 

j—a Atl fllaL a jLa. j j .1^.1 jj _jl Aaj)/ i Aa a _)ll J iaj ^3 A iS a a j jSj jxl jail 

l_six Bj A ( _gjxj jx AlaaJ ^$1 3‘c.j) M .lie- Bj A A uhiIIj CjIc-LuiII 

J_a.lj ^jj A^ljlL ‘M .lie. •(Ajnn' ASj^ Alia*. jUa^j/Lall jjSa 

M £-x lixl jpx ^)L.I £ jj JSa. 1 jaaj A A uniUa M £x Lixl jax lLiIcLuiII jx 
Ajoi jl j 2 J jjj jod-oll tilS jl y Joss LSxx I La jjjSa , B ^ylj AjjoulU 

1x3 ic. ililax ■ ajt«».ll lg_ixj j.a AilaikX AiaaJ JS .lie. .iLtaVl *■ 4li-kx 

A A.uailla 3lxjVl L C] Aa.ljjj iM Ajc. B £x A (JilSaa 

^ _II _alijj ^ tjtoJI C| jx j jx A_uixliJI Aailaii -lie. Aa.ljjj (J j^\ — Bj 

i _ s _ aaiaj ^_ aafta-ll C| jxj jx Ajxlal! Aailill .lie. .1^.1 jo; ^L-Vlj ‘A jaxal:s. 

1 xnj Bj A ^gixj jx AA^.1 (JS .lie. ^ t1n..iVI lj& .B ^gll 

^.Ajiaiii aS^s- aJU. (jU^Sj 

jl j |°,r (_]S „ d _3 vIjjjjuo LaSj j^xl jail Aaiwul S^^laxll A % jj'll 

j a A °li-% aItjvI (JS Jit S[ju)1\ <■ *11 %<1 (■•>.'i^S 3a>.ljjj 1 ijjr-a la .. u^ . 

■A 41_:a*J ^l—jjaill t -.iii->ll jj / lj-> j-a Aai^l Aj^jII /jiaB'ljj l^il jSu Aikjjlj 

.^1 JS_ku ^—9 jaa-a jA LaS^ jUaVl iSkS Ajjj4j 

_11 ^ l aakJ tAaau ill j Ajj^l jaJ (jiaSlaall ji j-a |»C. jll ^^Ic- 

<_i so t jh Ai u>«ca ."oasl^al Aa^ - ulU .. > . ■■•>■' jjlj Aaaaa La jj 

— OJ_slj-all (_glc. JLalaj Ifillaa j.^J I jlS I jl La AA.I^»-a j^jj jl 

. | jjOa y j$\ jl — oaSl__)<all ^glc. J L aaaa^ 1 Uu.i jl ^jllaVI j! 
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Ajiuj j 4_i ji alia S*v i<nl j *• Ail ^Jc. .i^J^JS Jai J 

J_ic. inla J_ja.j-4 La jl •jiaJj) 2jJulij]| 2LiYI |_^aSlljj liLo] j-al j3l 

4_uI 5M 1_ic. jtjtLai_31 Cj.ia.ljj j3 — £-a S^uitla (o^)jCalaJI A "'L-. 1 

jjJj all £ Jjja. _j Su jl ^ aliaJI j-a jl£J 31 La^iaj ja 4_uialaJI 

(_)a aj laJjJJ mi jl£ JLSLj tA Lia 11 oLk AjlMii a£_^ <JU jjlj^.jji]l 

1_ag-ujL J_ic. jl_Jlja.jAll jljC-Lui_Slj '(j Mi&j llsuYl 4 jj 2L Cjlc-LuJl 

fj _iatj 13 lift jl ^jJal j3l j-a .M -lie: Bj A Jj A UuilL j-al jo3L ^5_oiala2l 

. Lallan j jfLi .iS j-al joSl jl 

j -a tafri AIj jllaja Ail Jc. jjje.Lai3! IjaJ X±s^\ jLiajl Jai Ijj 

jx jUL-va jla.jj M -lie. ,la.!jjj Ail Jc. I jiijl t jxl jjSI A-mC ^jiaj A^ja.j 

A_jj__) ^_SI I ala. jjL^aj o_i jjuils iBj A Jl AiauiSL iLljYI AjjLL CjIc.Lui3I 

(j—o jj_'Li-v 1 .i ic. c->j Ci (jiic.Loi]l jx (J£ Ai.ljjj i—: ajc.LJ1 aj.i*jJI 

^J&L_JJ jjxjx—a. jLc.LJ Clil£ li! Jala I i^xx ILa jjfLj J~-3I Jixj 
C, ; ,ll>Tl Jll o Oja. j3l AL Jail . l_J ° , Y jLli J jSMJi JL jx jA lx£ t ibtjY I 
—jjlDL jjjc.Lxll Jjaj Jj Jai3L jj£j AjjxaiSI £x jCLxll (j^aflLoSl AjiYI 
La Jc. (jLil^JI t-aSl Aj aA-iiSiU jiuiixSI jjj-aiSI J . jiuiix Ail Jc. jI*jS/I 

1_giiiilj .lie. olja.jx ^yC. C, A£.Lui 3I (j j£j i A ljsI 4jm>i!L — jA> 

IgJjjL J LiJajI ^gA, Z^j^._ya jjC- C 2 ‘A (JaSjlmui J Jj l^iV 'tloLSI 

(jj-l JLSLj (jjl Jj C1l)Lj aliiSI (Jj 2 La <JjoJ JUC. JliSL dlJLa.j JjV AjjLJI 

Cl (jV Aaa-aLiJI lag'n'lL Jic. C 2 J C| B 0 _jSI_JI j£LJj .A ^j^aaLa J 

(j_—a Ajj,: _aL^JI AjjlaSl JUC- C? Laiu tB ^^^aioLa J AjjuiLiJI JniL lie. 

iaSs i_ijLu 1—ialj-a (Js ^jl (J*;! llA J£ ,B (JJuiia J L)J^ J*>. II Jiaj 

Ij > j J-ij 4j£3j Jl ^^-alLaJI jI*jV| A-liL dllc-LJI 

<_ja!j* jaiaLa. fjjt Ip ja. (jj^j (_ji3l llxjVl Ji^L CjleLjiJI 
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jjbi ilall jjj-ajl! AiuJ jj ^ AaojauJ il i iSJ ^ A -$r?-J U* 

£_£2 _l! 1 a frJ A XJ-lIaH <■ _la .ju jl jAbJl j^ Ail A^. _pl Ajlill tiL L a l a AjjSU 

Me. c i jl ^c. jj jl A ujIIjaI ^aII <w_i jLiil lilli ^1 JUaJL 


^1 AeMlh bAja.j* jj£S l^Ij aJ Ajj-ulb #■>JAC- jj£ ALabll U^jib 

j j]l 4_iiuij 4^_ni jlibl A jfLV jiuii*Jl j j i il l Ail V] »B 

Ajj-u _ilb jjAja.j-a jbjfb tlAcLuill j-c j jjill'x* (ja^jj ^l jb j^jJaSJ (^jll 

*'*1 1 < ° ]ba. ^ ^u> ^£> SAja.j« jj^J AC-Luj JS jl ^^2*4 l-*- 0 ‘Bj A 

^c. jj tM LjA^JI Jjjii: Aic- .^glaSaJl Iglaj j-a AsllL all CjUaaill AjC- aIxj}(1 

aLuVI (_gjDb jjitiA<a jjAuj^S oAj^jja jjfb C[ AC-b-bl jl Bj A jLSlj-all 
Ajjoi—ilb M £-a Aialjja 4_*jwaliJi Ig l pU Aic- SAaljlall C) jj^A ‘La^J A, j ,.» i i lb 
jj_ £j Laiu t (t 4 -5s #11151 AiiiJ Mse A <^11 AfudlU A=.jj ^blbj) A 


^b-blbj) B u _11 Aiu»__jlb M £-a Alai JLa ALe’dll Igbib b& oAa.1 jLall Ci 

Aj :xjj A t-\-iljJl jb .( t H =5 S #15111 AbaJ Me. B (jbl Aiijjlb AaJjSi 

j| ■> bj 4,'iSij tM lie. B Jjlb LaAaC. Aj^sUJ! 4%jb Me. Cl AcLall 


>_n 


jjb t al’i-v ^ . ■'■v- < ^ 4_La\j]i AiC- Ljajl 3Aj^.ja C| jl ^j^j^l! A±eM 

jb J^i — AuJii ujsSjaII B jjlb .#15111 AbjaJ Ajc. B ^gl] Ajjjiilb aUj^I 


A_i& 1*>» jl oAjSt.j-a C] jl jbs-J AiSlj tAlabl! I glu b Me. C) AC-bbl A_jajJ 


IaI_ A 1a__A jjjj .A (^gll Aiulilb aU-jV 1 ^ib >., aYkLa ^esS buj^UJl l^JAib 

^_* jf, _blxall (jiaSboll i,»m 1 AkAAj jl Ab^l ^glt <^1 ^a! 1 j-bll jj<J 

• Ajjjjij 4 _iiaau11 


r >rt La bu.]> jb ( J Mi a £ ^jlt j^al Jpll A$eM AeJfu jl 

^ .. jalSlb Ab-ila j 4_!j^)b j^ A&lbfc«a 4 A ^ 1 Me aIajS/1 1 l 

A__Lb jlJ 1_a _> :(^Jjll (Ja^osI! A j .u a il l La CjA=k. iwbjjaj 

1 lilj A Si Sja«v3 1 A__laj qm AMsla AlaaJ Aic. ^#bAasli ^ Ajaai jl 4(Jb>-a 

£__a ^sG 4 oLA a alslA^l jC- A ^i lia . i ll ^9 1 a ' ■ ' jl A -jb ■ 1 ^ V bi! ^u-jl^)ll j*-^a^ll ^9 
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* il -> U-n ^_3 1 i Axilla (jj5L .iS piill lillj jV Ajoiij jlauVl J£ilj * 1 "f J 


tBJ A _ 1] 4jjui ilL -C] 4£.Luill (_£^kl S^)a _Jc.l ‘(JaaaSl ajjj-aj lj& 4ajJ 

C)" LllJ :sJI (jj £j — M £ a (jjlai jj-a C] Ac.Lall (jn-J i^isi jn^ I jjSa 

(.1] J aJI (jj £j Laiaa tA Jj Auu'lllj M £-a llal jp-a "4 ■ ■■ a! 4. H 4aajla .VtC. aja.j-all 

(j—a _H J<~- . B Jj 4■inilb M £-a llaljja "4ja>lall 4aajla JaC. Jj^.jxll C]" 

C) AC-Lui_ II —jlaaVI ( _ s -U^!j (jjjili-a (jjamv jl tl'A .all jljJ^JI jjlj* (jjSa t>illj 

jl x 'V' ^ ji’M 'i jjailai.a Ci J^jJ jj 1 jj .Aialallj 4aai«al^JI Jmjla Ja£. 

"> 

'l ^A-V jj SJQ^ I f. I J . 4 ‘X A A jjj jpl| 4 IU.l‘l I ** Ill^S I a! l A I a 'MI J A , ,' a! 4 I I l_£^_lj\j ' ‘m~- 

4 ■». 'V I ^Laauia* jj£j jll ‘Ci (jjj ijjilaa J j^jll (jl jl ;1 juaii jl lallaa 

A ..' a! 4 l l 1 a**''' i l*' >u~ Lj ^Jj^ja (jj^a tAj . Vfcl*v 1 1 A"■, 1a-n. \ ^ 1-i'oa |jj^.ja Ijjikj 

(jj_£a C| (jj—3 ‘Jaa_j 4 j^jll (j^ I jj J SB J A (j-a (j£ Jj 4, uaVIL 4-Lolall jl 

jjj—Sj ^_£2 4 _jl a. l»j A jjj ‘A Jj 4 UiAlli a.... A A. II l^aajla JaC. oJjiajaj 

4 _Lalall l^aajla JaC. ^ ^fiJj^.j^ Ci jjSa (jl t4 '^-A-a (jaljpJI 4,j,lm~l 


r*“ 

An 


_3 jjjSa Vjj) t H = 5.S frlllll 4 A-^1 ^jc- B Jj 4 UjjilLi jIxjVI Jl^ 

.^Ij^.'inia j^ol jail 

(Jjajj 43 e^JI (jV t4_Ujaul! < J i* l.wll 4aA Lai JjuiII ^ *lll jit, Ji^-ijlll 
J (jaasl^a Jj 4 u»jlla I j_ja> _^-a j Jj 4aaiij jlauVl J^Li jxuiaJI jla JiliJC.l>l3 

(jSlj t^!4_iajall UfL ^ ^^taaalj jj-a JSI j4jj Laaj 4jjxai 4^^a. AJla. 

jj Jj 2 k j All^lt ill .jjaSl^all Ig^jJj La * > aA II IjA- (jx 4 illAa laljia.1 

jjjSa J Bj A (jj-tifil^j-all vl£l 4 uaillj jLljS/I 4i£>Ll alilc-LuJI (jx Jiklj 


4 ai-al^H 4 j 


all jUal J (jamuill Jjajll j^ial Jalaa (jl t jlaall lj& jaa) I a Via j*| 

.(J ji_a jl ^_l T _a (jl i ja a j ^ a a\! j)C- (.. c > v . j: 

(jo_1 4 *A1 j t(jas3l jail al£ Jj 4 LuiiIL Ijjii ja jjll Auiij jauiaJl jxilL Ajl 

j>ii- 11 ^gjj_^11 Ja_aJI — Auiij jl*aS'I ^mall 4jj ‘Aaaij jlxaVI ^aLa ^maJI 

. jaJSljall il£ Jj 4jiniHa Ijja.ja jj^J ^jll j4 — Jliajll Jai ^alajaill 
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*,l 4 Jj* 1-v 4'..till i 4ol'*i'v^ Jj i*tf~ 1 . .<\l Jj *"Vi ^ ^ lipl ji 

taj_Jalall 1_afljllaaI .lie. AjljjklJiij La jA jJ JjjSI jxll A i>>iillj Jxl Jlxll 

Jujil j _all ,_5 jj <-jjxu . •jVP Lafrilla^J £-a Jjal joSIj .1^.lx Ixjj j 

M _2lJI J_Ac ^_JaLxll Ja— 1 £. ^Jl3I M -^UC 

1 ^_^- <11^- J <j^lj-» jJj j' aIA*. jji IjJj .(^.V JSLi) 

jl Ic. jxa_a La£jjl JjjSIjxII jl V tgjl.ia^’l J.a jl'chA ^ jllc. jxax 

Jjjalj__all jU-> 1 Jjc. JxljllL ajaljlx jl*JVI Ajjgll ^1 .uaVl Ja jllliLLx 
. 1 'la 11 l_SJjxl £x LaLal Jjj Aalia. ^A t Jjl jjlalaJl 

A \'. .i j jj ■ .i a*j 3 4 IS ■* a J AjcIjjII 4j '*» 'll jL_J ^ jl Ja. jj V 

jLuj—a. 1 aj ^—ic. jjJC.Lu»l] JjjjjSil j JaaJ I Jj jjjlajj . Jxl Jill 

jl_4.tiawa jLajJ -la.jj liLal JLaJI AxJaj jjgSj Laa olx-J IjE’Ljj jLutil J 

1 ’1» 1 aTJ Jj .M Jjc Bj A JjjSI jail Jj 4-Ill’llLi jLxJI AjisJu klllc-Ljill Ja 
AjjIDII Ajlla-a " JIj>j ^^jj JjjSl jail I j*jala. "JaSj" tjbuVI Ajj 1>11 A-iajjll 
Jj—£ 1—laa. JjfLi 4(illj Ja J-J Jc . Jj1c.Lui1I Jj£ Jav Ja JiUjVI 

J—a iA _jl Jjjj laa ijlxjS/l A-lDH ’ Jlj>i' Jj IJjajaja la.^a Jjlc.LaJI 

*_4_a«3j J j-ya jA jlxj'j/l AjjIMj AE-Lui j»jJ-a JjSj iAjC-IjJ Aj.Vt ill jjiaia 

A_j.'it ill JJ _liLa Jaljpll A j w.i i Jjljkj Jjjj jj-jajja (J*-* '‘Ljjl U^J 

J_sl .A . jOU Jog Loll jjj_a_ill JjJa A^aaoil^ A -y-v. JjJ V Aj^lj tAjC-Lijll 

1—iljlc.VI Jj Ajj^l jL-ajl Jjj Jaljpl! Ajj.mj jl uiilj Jx j»C-JI J^-^l-ylj 

A _LgJ J_ St J_ic- jIxjVI 1 °1'~ 1 *' * > JJi.ljjj JLjjall ja-xaJI jlj 

A_JjLjjill ^Loi_aL)U A_JVI ^Jjjl jl t^Jjjjkll Aixj Ja A_alli-a 

_a (j^aSl_jlll i_J_iall Ajjij-a Jj^l jl JLijj (I (J^*l J Aa > >» j-allj 

.A ■ ■. i'ill 
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^ S jl nC- v jl Jui (jjUtLJt J ja j IxJic. Ajl ^£jSL jjJaJI (j x 

^JjtiSI IjA (jl ^jJaljSI jjx ^ru/Ll t®,r (J^ ' *■ ^ (jjix j& lx£> jjxljoSI AjXmj 

I 

(j_xa (J__£ t^ c ' (_ 5 ^ djIjaiU (_£ jlmill Ji -j. .i«**iU AjC-Ixi >- dlxj 

tM djj_a-31 .lie. t®,r (J£ji Bj A jjjSIjxl! j)l£ Ijl (JataiUj .(jjjal^tll 

(jikiLm _ SI (j ■« Ae.1 .u J£ «;«*>■ S' tgjxj (jx AjaaJ -lie. (jVS-tuJ 

:jjxl j_ 2 iSl A_hjx _j 1 fr-ilxj 4jiL.i'SI £x A‘'■*'»tl is.jll AjU .^1 jll teJja.jx 

A _jjlaSl J_jc. jyjJj_a.jx (jjJC.Lu__SI I_jK jjjSj tA i_-iSI jxJI JJ Ajjxillj 

B i—l—-II_)xSI ^_SI Ajxu_iSL C] AcLuiSI jjj£j * eja«». tt I la j j>x A_xxlaJl 

aJja.jx Ci AC-IjxSI jj£j IxjjJ t^JUAaJI l$jx j (jx AjxluS! AxjljiJI Jjc oJ_ja.jx 

CjJ Ci (jl A <—l SljxSI (Jj__Sj (j—S _LiiaJl l$ixj jjx Ajj\!iSI Ajjliill Juc. 

c^ijAaJI Lx^xixj (jx A-uliSl j AjxlSiSI (jjjajljJl Jjc. ^A Aj-miSljj jjtij j^.jx 

tkilSj_ jj -M djJa. £x jyjxl jjx txJ (jjj^aJI jyJA j[V jail t^Sc- 

(j_x (JS ( 3 ^a jS iaSa ^, 'm x (jxlJpSl AjiixiS (jjSj tC^j Ci Jja.j jSjjc -1 Jjc. 

^ Jj-_^ jxj 3 —..jJala.j 4(^j-iaLo ^il clilj^/U (_g j wm'iSI (JjS ^juil'iSI (joSaa-^LoSl 

^_SJ Aiui_illj (j.u .1 j» ill (jjjC-Lui—SI ^J_ja,j| jjdsuv jj jSj 1 -lgJ .(Jjsluixj 

Ijl — ^—ixx ( 3 1 (jxl jSSl A nmil (j\£ j] SxgjSI Axuullj Ixxula. Bj A jy^al^xll 

Jsi—fi3 ("(j^l liA" OiaJlj M jjl ‘M i—lAaJI Jic. jj^ljljijj LoJic- iBj A jy~^ 

La^JC-Ualiuilj (jj^J j>i3 ‘L^-l Aixullj Lj*3lj (jt^dalaJI jA 
La^JC-Uaj—uiU jjj__£j (jSj tCiJ C] (jJJJj*jSI (jjacLixSI Jj3».J j>C. ^1 
(jl IAa jjJJJ .M JiC- Ia^S A i.ii'iSL: (jx! jalb Jja»jxll (jc- ^U ^V-^YI 

I['l ®© (jxi tV t[^ *V !^a tT“V] v_j_j£ lx,’l 1 C. i_iIja^i jj^j fl (jjtLj 

Jal_&j J_a.1 djjl£ ^jjljSl djl J^Vl ALlui J3.JJ V Ajl 

jV “-rj! jj-ts ^^SC' jj jjk (_jj3jll JjiS! j)£J ".jylijiujV A-LmUJ^SI AjIjaSI 

dS—lj j)—^S j tjj ' 1 _Sx_jll ^jAJx ^x vlxS j^al jjj V ajdalaJI djlj^.S /1 f jg ix 
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.j.nc'll .1 •’■v'. „| .* I ^j ajc-Lj^II 4ja» \W I'^ ■ >> .^jjSj ^al j£UI 

4 jpb 4JU. ^3 ^jjiSl^all ^ya 4 li. ,.l j.i dilj^SU (_g ju.i'll JjS 

4_Ujoi _ill (jV ti—l—J_)*J (jjul La$J 4 jmillj ^jx! jj-a jA La La-lic 4juni 

4__jj^)]| ^ 1c 1 ji.at>i djiajc-t » ^ H * © ^lc 4 jt. ^>V1 l^jc-ljju<a ^gi t4 4. ]| 

4x.L _i-a _3j . jaI! jit -la£3 jjlj ^gjJalj ^gj]! 4_ijj£]| 

i_ «1 -n \ LaJ _ic Jaia ^g'» /> J^al jjJI 4ji..ii! -jj^j t4 . ^ilA. 11 4j '■.411 

4_aDLj 4_jjll lUstl 4JV-iJ j^lleJI ^jl£-a^l! 4■ .4 4Jli. jgi (jLiSl^a 

.4aiVI (JjiLuiI jAj tillxjVI 

4_u*aij ^s— L>4^^ A.LaJj J— jl^^l (jUjlm ~1 jl jJjLj Lila 

1- il-l. -n.^! _a 4_a l 1)\_.C jas /. £-<o *4jl 4 jjS s. f^yt ^1 tjyil jail 

’ll » ,y I 4j'N~i 4 oLiA y» 4 j i >»al 4 \\,..*1 4JIa. ^gj i4_LaljfLa]l 

2- ^ ^^al^—lll 4„u.ni (jl Lajj •(■‘LuVl lifla 4tl'i-s a 4_lajl 

u.i.iisTi 1_$ a.\ 4 ,,,-j.iVI J liJa, jl jj 1 g ljls"i ^jli tdjljjjljl! ajlA pljj 

LuLj _La 4_jjLjjjill ^Luo-Vl (jlS I LI Ja£3 4 jwtiill £-a j-JiLlaII ^jLaSLnll 

• lla. jl_^iaj1 


Jjiall <j4jISj l* - ® 

t t > * 

ttl ajI ^g3 <>alfl2 (jaa jsj J3 ^ j Sj jl ^LL j&la ,j\ tj jjjjII Uaia 

(glc- 4a3| jlajj jV iAjlxlI AoILa. 4jJajiS jJjj .[...] 4jSjA 

j u frl 1 nil j t JjJiS lii (jj i$\ j\ ‘ jJjVI ^ <—jLaijliaJ 4 •> ju 4ji 
.4SjaJ 4 JIaJ 4js1 uajt 4Ja 4jUl*j jl — tfLaxiH £y* AaIa 4JsLuuj 

[A ^ (j«fl il 1] "j*ji*** -A 
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^_LikaJI 4_Ijia liU-saSj a£_^, 5Jl^. ^3 Bj A _)JJC.I 

- ■ ■'jH J ^jJaj-a 4laa.j A u_i3I^>a 1I .^Jj AjmilLi liSLuu i L = Q.i ~ p, 

uLi_i-iV I jlial aJjA) £-a u-UjJalll i t . .-n‘ a 4_i-iS 1 ^Uajj . °, £ JSjIi ^3 

iM d:J_aJl .lie. ^jUsl^juJI LaJjC. . liSLuu A i—isl^jxil 4 j 3 JjjfLi Sa 

Jj _-* Jl j_j^)3 jUiluil Jj_^ill ^3 Ljjlj LaSj .<• _u - ^'l j j-L 'jl ■ “j*j 

La.ua a j j ■ - ii ■ <asll t )_jajl ‘Li*^ J LA^O^ vj^ 

V—!j—_ljl jl »jV 1 1_iDLj JjljLi-t 111 B J A IfrluiaS ( fcJaSJj jUt/iM ^c.Uj ijtsij 

Jjl33 ao u_ijuj jl ^jxj lift . ^jailliua J^jjiS-a .lie- >. LLutai]! 

^—LiiJI aJjL Jj tS B J Sa jli-iVI ,S jUaj ^ J. i l l^ a '■ . ' ■ uJa9 . il . jl 

B u-JSlj-all u>“^r LaJjc. ^JLilLij .JjJaVl jA Sa jUal u5^ (julLail / ( 

. / /; < / J (/ fl =0 H -P H ) V jia J=»J i_s^uii t *....l j jJ hai l J_>ia 



J-JIaa a '^-i—^ jl_ia) > j£Ljj / | ^ <3 ^Ja i i > 3 ? i Jiui 

cA A ii. ^Tu ^ciS *B s J^ 3 • Aj^jjLi 

. U C^uU_' < Ifc 1 j* 


s 



- y - & iJail qi jxil2li Ijjju Aa-alikJl 4 _iuju]1 J j*l ^ 

j_& jjl_aJI tL]_?>.alt 4_al3 jill JjiaJI ^j^alsSl ^t^ajll jj ■ ulllt 

tllV jl_i>_a lill_iA tlljlS t jj^JjJt j^)ii]l jlb>^ ^3 ? .lii. jll l J^"'-«. ^11 ■ ajqll 

4_ljLa-a ^_c\ j£] . ^ ^^^alSLall tilt _jj jjj sjJ^-a^t jjill 'UVlJ S JJ ■ uSo! 

IjJ ljj)i<ii _ j ^walSi _all i ii-> It ^ 1 .nil A^J Aj JjiaJI ^ualsj jj ■ aSul 

■ t g jl-i-t' j£xj V JSLuba tlDlj 


L, u 


^ljo _ajl jj_£L jl llctla a j mi'iII A$)l 2 j J^jlill jto^t • 

Liilj La£> tilllj j-a ^aC-^ll ^gic- .“Utij jlaj^t ^ m v II jA Ujjmi ^talslall 

jl >m ■■ jSj Aaitu_j 4_ aJL^. ^gk jaaSl-jx jl 4Ai-b_jS jli ^^l' (_s^ 

ej_A _11 JjJti L_Sj^j ‘ jalj^ll AjjjjU £»a ^aSLiij ‘Utii Jilaj^l ^ibLi ( ij-a>,ll 

. JJa A*_i A Ua~'ll 

ibc-j_ila_^a 4A_jjl_J jj£L ta jjuJj llg^.1 ^g-ll La ^■...■■^. l _yajxH IjJ • 

. J_a-lalllj jaaSl jJl ^jlaa i.l Ajjaiilb ;jjnlj L^iA-y 11 A ujlb ajolLa Ail i^^ixuu 

jj—Sb 'i/ AAi^au t.,;.ma. t-iu-iaall jl £u-<al_j]l j^S t,J_jixll ^Jli. ^9 Lai 

>., Mm_J .B t_j_ 51ja11 A, u,n,illj Jala ( _^<alsAa 4j£lj i A t_ifilj^ll A \ . .nlL) IajHo 

tbu:_ij v.mA all £• i Ajj] B jl jl jl ^ uai jjjIuJI Ij* jl 4 9 j9> 

B ^—IJ V—ilL j—bl j) aJLilLj is B t.ij»^*»s jl A >_ sjjo^ 

filial JJ l vi ■ >cll j ojjSu >_LtaajJ . ffi jHo jl Jllg_a.! ^1 j-a i ",>«aH 

cLo CjIjjI^. 1 ^Uaj ^-3 l^)iwa .V^aaII ^ >j Siaa 


J^-ciJ V — ^jjui'KjLa ^j-o *7juj ^-1^- J^JiC J JJ i%j 

^ Jjia v^ c ') ^‘ui a\ aS^ a^uxfij 

w wa35S—1 1 ,hjxuk ^j Ji Jlaluj ^JjLLn'y I jUaV^ J Ja 4 jV 

N ^ '*■>■ ■ ^-' ^-.iflill j j; ■. >i\l A£,^ui ClLlJ . 

J— 1 C. >ij *libl$a>) bull! 1 ja Haa jA StreSS tenSOr ^ua (**) 

[^ jLa]l] I IjIaIaj^ blJ jtafc »- jli.i- 





^ _]j Almlllj Ia _jjolo ‘. 'J 1 (jl LaJj . lLiLuI Aa.V I ^iaj ^3 1 jiwa 

(jl AjSuiJ V . 1 ^)i^3 (jj£j A tllLuIjml ^Uaj ^ Yl-s-a jjU tA 

(jl (j__£aa V * j| ^,,jxj Lex (B c*-l\ jjl-Ia.j ^Uij ^3 j»> >-» jjC. i illAj 

• ajijj jjl <j£aj V ^Jlalljj iB (_gij Axuiillj -iLg-a-j (_gJj [_yajiUl 

V 4jl _jA ^gJalik (J_^Sall (j^aliai jl^A-VI JJm<' (jl ljU l-t"; (jajj (_^Ui • 

Uiui JU jl (j£aj (_£ V J ■!?>JJ 'i mLm) <* (J-al3J jAuift 4j£aJ 

Laj cA\uit\ A£j2». AJIa. e^gjui L$\ (j-alsJJ Aj^IaJI Am<ull ^3 .^4Jk jjjU ^3 
(jl (_paj__3 [tY] (jjJ-all Ajjaj jJjxSJ (j£aJ V ttslaa ^LiJaall lillj ^3 
4 I^i t n i \ S^sj-Lii^c ^ic. t ** A -a < i. >!'**>• ^c. jg. ^ c-U-^all 

(jl I -°'j .AjjJajS/l o j£U (_5jaJI I_ SLajlII Aj_jlaJI jjllalall ^gi 3_ijj£il 4julfy\ 

J j . ^»jll (j^a (jS-aJJ (jl l^J ^ j jj tils t ja*JI a jmjaS diLamm ijjljjj«<ill 
(j__a ^C’ J )1I (jlc-J - r J L "- , ll AC-jjjj jUa, aJjjLui j] ^^aa. jaJI (^ jlma ^gj] 

lj _ A JJjaia -Lis (j£ajj C ^>a^jJI (j J-Uda JuC. LjUjAaII (ja jai£}l -liOlj lliUj 

jl_la^fl (^ 3 I i ina ill jaC ajaS (jj£a — (j-ojll 3A-oJ jjjla 4 Jam !_jj 

(jiaj—aj (Jjial ojafll (jia*J lil i^AjiaJI Ig ‘la j ja (JjJal (jiajSU (^jliuuVI 
jUaj ^gi Ajla . ( JI-iTi (jl (JjS (_g j "u t u i) (jiijVl ^tiaxii (Jjj^ajJI (ja 

^g3 (■* vl-kll (jS/ j^kJI (_g jTi j-ua ^gjj (jja<all 1 ijnjl t (j^jall jLluij 

^)ial ^^3 4 mi‘i mi3ajl _yk ^(jJfljS/l l-u u ^gjj (J t,^ UJ^° 1 tilaaj AJafij 

Aui_ij aU-ia,_ill (jl_£ Ijll Ja&3 (jja-all jUaj ^3 t£]jl jj£aJj .^louiVI 

. (j^aisaj 


jl— jU jjSj jl ^kgj 'if jf:At; jjj (J_4a]l (_aaliJ aj^aii] jijjjJ Cjiljjaj jiA) Laiic. ^ ^ 

. ^ tl3 ^- ^*3 ll ^ i \ f, 1 .-t-iQH ^ ^ \ ^j \ 
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A JaSki .1 'iT> . A _jl Aill ^3 4_j£Lui C j t B t A e l<«Ja3 ^jiuj © , © ^*Lui 

.null iCj B CjIAj tA Aliuil jUal Aua^o 

A a-jjj 3aj All £_Jolij i_s_^ui t Jaj ( j. at ^^ic- .A >iiflj £- jLuilllj 

_&.Sn J AjjJajj ^^Ic. A Aajju . J _jlsll ^yalii ^y> £Cjlill 

.frUaill .ill) .^Onj V Uiu ni ^\oT. <4 <*t i^^aH 



^_lc. .AjIaJI AjSLj Cj ‘B ‘A el^AnS (3®*“ 

c-1 . ^aflll Aaoiui Jjlj t ®, ® _l^~ ** ^ a ^ui^)}Lj 4 n » >■ j-ftll *3 4 i ^'.n~~il l l A 

^yjul t®,® JSjji jajiJI ^laijl jl .All^JI e2& ^5 £-jLuiill 1-ljij ^ill ^A A 

•2__S 4 ' U iJjlall ^uaEj ^uljli ■.Umj Lujlj iCJ B i- limi 

j—o ^C.j3l .1*^1 ^Jai» j! AJ ^j-uj lajaJ 12 a jl A i_l3_)4 ^TiThuj 

A_uu_i jliicbj .Cj B Aju'Hj IjjuS IJ(iJ lAA (jjfLl A® *iiHl 

IA_A ^_5 _>*.. XI a jlgj.1 A^_jJ ^ Ajl ^ . Jnij JjJall -_v<alsj jjjIj A£_)aJ 

. J_y}a]l ;j«-»]8~i l-IUji 0, ® _K A ^ In A1' ^ iniij V ^JtilLj j ( _^>jj1jJ! 
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" 4_uljj ; ia3l 1 j ^Ljaa]l j-a jl jluC-V! l _ s ^ Aa.VI j»AC 

[‘ *] j'j^J •(* J j'ji J •?•' r“^ flc- ^ •o j 4^' J] 

- a _ 2*j ~tj l>i jj >—i.lg j 4 j_£» 4j^>au £• _^laj |[i c i* i 4 £ V 4 £ A] Ljajl _)jail ^ 

iii ll c-LaL Jjj .jr 4illlj‘m wll . lljy i ni ^alSLall ^utajl ^2 AlgyaVI 

^_3 . j_y_'-“ e^/La^ll £-* o^lalia ^3 4 \, >>al A jAij ^lll AjjSsJI Su^alll 

,_}S_ cij 4__jIaJI ^_2 4-i£Lj Cj ‘B < A »1 >A2 jAu alDll Alul£ 4u^yalll oaa 

3 — 2 ^j £- jLoi—ill ^_2 tL AJjia ^jloA J 34 Aj jlllx-il/ill iCj B aljlAj pi .^° ) 0 

^ijJa__iJI 4 ~ij<... ^J| 4'..nlla I ^ 4 c. 3 -.jl 4 Ui-v 1 AjC- I Afrj s l jj£l L " Ja. 3 

jiC j_j ,'4_jjli 4il.aa4 1 1 .A-i» J 1 <ag >>i»J jC. jijAC.LiLa jllQal Ia^Jj [•••]" ‘A 

Jay A1 1 ? vLt-aj c_s ^u" ["IV 4 £ ^ ] t C « B Ac. 3 .U 3 ! Aia AI A jl 1A44J 4 4jl 
4 jlgill 4J j.tijj iAil^j^jl^ ill 4 la by l. LUoU ^UAj 44jI* 11 Ijjj^a2 

t ^_^| ^alSUl j iK. n all ^ ball ^Aajll La-lic. ^3-i.lu jl i_la.J j Uc'j j| 

'.J^la-e 34 C. IjlgcJ t4y2l£ A 24 . 3 AJ 4-Jlc- Ac. lie. 


Cj B jj_J c-Lja_ill jl AjJaji (Jjj jj.ail Aa_LAal_jll AlSJball 

(J* 3 — Isl jL jj H~i» all lilll jl 4 oAC.ll£ 4 UAljl . 3 ^ 1 ! 8 *n la jail Laiu 4 ^j^tUj Aj 

IA_ A 4__Jj Lu jjll^j V tjj-aliLoJI ii ..!> II Lijj tAlgAbl ^^Ic. JauJu Jjlall 

A c 1 1 il ' A ' ii ■ ,i jl jnr_ 1 ^3 jjj j| .4 j21S 4^4. ^)Aj 4 H 4 1 .... j jjjllll 

L_4_lUa. j^i Cj B ^>4*4 ^al la’nj dJaij 1 glc-^yj jjj bllAlj ( _ s lll 

A _ ay A 22 t (32^)4 C J B £* jLiail ?■ lu! JajAll ^ la 2 jl _jl 4jl ^1 jaV i (© , 1 

^—* 444 ) -A ^jLuul La Ale Ljajl ^laS'n jl 4j ^» in i=uiJI j! A ^ yjsl^a 

*a! — 4 j jLuAa 1 ^ A (Jjj 4 -> % ^2 p j\ lalil dAa^,_j1I SAC. lill J J) 

A 2 ^Uni~iV 1 (illA j)^lj -([l" 4iaI 41 4 VA t£^] Jjiall (_>uJiSl] 1 u.a 

^11a— 1 .dl^yitl A2 j>2l ^1 La^l£_^ 4jl^ j'i/ Cj B Ajjaulb 0 jajua j_J^j 
Aaulj ^ , Ai ij jl j£-aj V .LyaJI jl jl44C^/l ^ A^jaJl 4-Ubmj Aa.1 jli 

j_ £uu V duillll 4yjl Aaall jAuiil 4 j^)£a 11 4j^aull jU ^jllllljj 4jJjJall 

. J jjall AJV Aj La j,\ mSi 1 




L 



a 




Q- 


L 


A-i_ lu3_jaJI Ajj£iJI Aj^)ajl] 11»ij. >■! A' ^£■' ‘ A9 4 ~j°■ 1 © ,V 

• Jaj_ i_i Lja _ jl LaA jluL .alia A' j .4 cL-ias]l ' Vij9m . ©,© ^ui^)ilj 

l—LU ■ l— ^ jj j iC J B ^ j\ • 1 l -11 an. - ) )ujJ 4 © , © -■a.j.raJI £-laijl jj 

ia-i_iJl jl Cj B _2 jl _j5I^)aJI jlilauV tjjiajl ^uallj jC. jjLiJl .jlgAVI 

J _9 4,j_Ij ja j^C-^l Jc. • I bajl j '-~ l ' e ' , J jl A.J ^gJtfb j j jjj Jj-ial $JI 

Aul-lLj bblki I j . -4' J -4 J jsr*'j* Jj I '©* jj; 

jl—9 Jl_ jJLj 4jjjtjJI Ib^j jlgajU Aiy^C- V Ajl ^r-bal; jjjC-Y I ^ JjJaJl 

. J jJoJI ^akj .. . ]; » ■ < ■ , » Jtt I; V © , © Jfjl J ■J a . yiJ I 

C J B v _jJ—J 4 ^ «g-s. II 4 a! xaiaII ^9 3 jA ^Jakll Ja_L2»J) J J 

. [ © « 4 © ) ] ^ jlaj_j £• jLuj jjjIj jA J iCj B ^^9 jjj9l _ Jl aJtu.iI jj A-jULaJI 

4aljj —II ( _ 5 —Jl ,1 ».il9 '. a, J L_ij_=kjj C j J t JJJbs 4 B" jl A_uij Jjj _j£j 

<jJ _1J ja JSI AiluuJI .Jsuu jl Ig ifsaj Y Jaj~». Jl jus Ajjata AjtJa9 jl ubua. i 

vlJ_jl uJ jj AjLsJjJI AaLuJI jlj Ai-uil Jl AsAaJI jj . [ 4 A ^ua 4 £ ^ ] 

^g jfuuJ I Jjiall lflj . - illajj . J jiaJI . . ijuj jj j£Jj 4 Jaijj Jaaa.II 

A Ilajl —9 r- jiJajj ^g.Jrj LaS 4 la£ Jiaj jl Jsajj AuSalaJI AJiLuaJI jl 

AiLui aJI J JaJ A ILaJl j Ij ^9 — A _jLujj LssAjC- 4 © , " _K j ^_j AjuiaJl 

C J B j)j j A9U-: aJl jA ^)IS jV JoJ^JI ^ Jl <' J J J AjjIj C J B jjj A Jl 

• A ^2 i—-isl_>« Aaui^. ^yiJI JjJaJI ^_uaIijJ ^baAj ._ Sjud .JvAJI JJ-^J 













4>« ^ l—a£ iC j B jjj 4*. *1 Ml 4 1 1 . a\\ ~ .1 . • 1 ' . .. ..il l ^ \. s‘. 1 1 

tLcAA _ ji 4 In,..1 j \ 4jjilixll t C j B jJJ 4jaj'a-s. 11 4iLuixll jl jA iA , ,21 u_l3ljx 

A ^_!j 4jjui_lIV-j (JSj La jAAj LaLaJ Cj B <_jij 4;, u'llL) Jjjj jl ^juhj . Al jj 

£1 .A ^3 i_is! jxl 4julllj 4 jj\j L 4il ■Hrf'll ( _ s ^£ ^^£1 vjjiall jxalsj 4 -vj \ 


i_jA 


4iLui _all ajl__jjl 1 _jjji// ^-i-* a II 42Luix (Jiaj j£lj t[°^] lAA dlLLoi^Jl 

t * , 

oJj ^jx eLjail! jiu) jl jl 4 •»> i >»1 J jj C c jl B 1 flluula lx£ 4 jCjO-s II 

i^g JjftaJl 4_u al £• jLxjII jle j)\ uu C j B jl Laj — jjuVI 4j!jLj -.1 ..^K 

jljm_II Ia__A 4__jlaJ ?l xg ij \ 4 11 AijaxJI Ajjj ILLal ‘.alt JIjjjJI jj£j 

1-aA C J B pL-la—all ^Vlj im—1 jj£ll ^Jjl! jl t5 -i*-a IgJ (jail 6.1JA.jH 


jx 4j3box <—lllaaJl jlaliall ‘ L.-. M C J B c-LjaSj t-llauVI bebj jlxjx^. 

jj I_ac t^Uajjb ejjjtjx 4jj! j Ale jj£ll ,_jJJjll ^JaSj t^l-li^l 1 xfi laj 

jl£x jll f-anj 1AA 4_)jjl <4-ajlj SaL) j ^3 C J B jJJ 4,jSji^ 4iLxx 4je 

1 ' j 1 ^ 4-bjtati IjJ c jB ^Ljaill iTntm (Jjxj dlAi. 4®,A j£j! ^3 LS ^JjJajj]l 

Cj B IAjj .^j^ll 4iaJjji 4 Li ml jj (Jjxx I 1 x.fl lu jxxjl jll l LiJTlII j i jjjj j£ll 
Cji—II S A ij jj^aill 4limV' jUaj ^3 (c«J b 0 jlj^aJI) t>' j33lj ^ jLmjll ^ 
Cj B jj j 4il»ii all jjSj 4 L»-% 111 Ale .AiSlui A p' >>i< 11 4 Ijim 4 j 3 jjSj 
Lja—jl L iS jLuy JLaiJ! Jjia . L = — X q ^ S A ^ ClJAaj LoS 


_J Jaj_iJI j^lj t4jj\j 4ilmall tdlj jiaj S A ^ 4 _JIj 11 C.llL>i>.lll 


B jjJ L 4il mall jl 4j,K jx S A ujsIjx 1 j t .Jj.i u ujjjjj .^Jailjj IjjXmiI 

.Jrrjdl Uatjl ^gJI ^jl Lax t(Jj]all ^3 jjaitl ^1 jjajaJJ V Cj 

A__jjj tCj B 4ejjx Aijp Lcjjj i4jl jA 4 j^.j1I jjjxSjII jj^J jl j^-«J 

ijL 4 I J ^.1 4^bujjl JJ 4jjlllxll J 4 LagJJJ 4 1 . pl l 4xSLliJSull 4 a l. .i j l 

Cjlui j 3 lx£ t JjL.ll jxiisj 4 «. j' t » L.-'IJ.II L 4il .nail jLkjaij lajj jalL jxa j*j 


^ wj jl c 4c.jl iAxil f-1 .>■»!' 4iji,,i ujaljx jjSj aci aliAiJI Ale .S A s ^i 
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—3 -—^11J Jjti *Cj B Jj4J AjiLi^JI AiLaixJI L<a 

^ 3 ^cA 4_Lo^ Juo A-La-<o Alo2k3 ^JlC- ^ >. lil ^.LiJaS Jjl AAlA^. jlijC-V' 

J_U _^laLLa]1 AliS^iJ LlA-sJ ^j2Ja]l jLlsuVI __)Uaj f - 1 '*** A o'j « «. II 

i12_& ^jjjL^a_aJl jl_LY1 ,S C jA C| sllJlaJI Aic. jliaVI 4 ■*- Ail 

Cj B jj i AjLLJI All,n Jl *C| <-^-!-ikJl .lie. C ^j-9 s-iSl^-a ^Jl ajjuuJLjj 

jl_laVI • S ,\ ^_9 AjJJL&]I |_ Alijlilil AsL^iJI JjSjj i — X c ^A 

A._j'aj'a-sjl Ail^all j l S' jA Cz J^JUI L " ■ H .lie- A2_>a-U ^ j-wa.S.1' 

j4' J3^ J&J l -\ --Y. j* C; ^ C L_^al^)A A_LlJ_jjj JUfe 
AsLo-cJI JatJl: .}j Jj I-ij .c| s.'.rw1i .lie. A m /ill X h — A" AjLlaJI AiL*^' 
j\ LiN I AC. j ui \ a £j — S \ ^ 1] AjjaiilL C j B AC-j^j S ^Lj £-Xi 4 jOjQ-^ 11 

»S* ^ jUaVI 4 £* _y^ J_ya C-> -lie a£_^13 S' t _5j_jj^aill 

,C| (JjLsJl JjA^JI AjC- A£jrJJ 

Uilj ^Lu JAoJ J-J Cj B «.LiaaJI J jLljjflll 

oJ>-a—J J—13 ^ Jr^ij oUjVI Js^'j J jA >*- > j' 

?C J B -_;«.Ijjj ' _J'' « 4 I ^1 > ic. * 1-s •. ,i il l J j. ..II Jjx ■ As ^1 

I'-'-J ..i J_=J jjj C; ■.'I '.rwll AjC- (S ( ) C ^ L_i5I^Q tvLLo i4ju-u]\j 

JSI . Jl^ll > 4C;J b.-, AiC. Cj B jUC-jLoilJI e-l ^ 3 c . ] l 

—jll ^-1c. tC;J b; JjllsJI Ajc. Cj B -X=wl _ojj (.S', A ^ ‘-jSIja! 

J j — ' jiiA—Aic. B ^ .(.S’, jlu'jlx J^-iaJI JjjA jS') 

l ^ ‘ “.•> ^1 B -HJ—fil jj£j jl ‘ S' j .S' , J;U3l 

Uxal J ^_j_j£jl c l -r J _J^I ^'J t Ig Uili A-S.-S.1I .aIxjVI ^gJC-Lj Listilj 

Jj- 51 j t^_Iia&j1 Jjjs._jll Aj. A^)3 .laluu r- ISYimVl lAA Jji r^ua 

^_e_£j ._ Sj-jj ;LiJ> Aj. >Aall f.LsJai]l JA-J SjA’Jall Ai^'iaJI ^a5-.j ^S.i 

— _1 4 3 _A 3^ J ! ^ J — 4jjUa]i A j jV tAj> A^)i]1 oAA ^IcivUulj 

•si^ 1 s^ij^l JJJ' 
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_il 4_axil jj jiyj£Jl Cj B ^-Jjjjl 44*11 j _j' '"'^-V' ^3 •ii.'^ L: 

C J B J>1 J 4 iS'S-tll 4il >n^i\] 2^j3l SjLijil ^JxSlLa j'.aSi jljl.- la •A 1] 

4__ajl)L&]l 4jj J , all jLImiVI jlal 4 j, >»al — La^jl 4 la ■ ■>' jj ■■ **i ■ 1 -~ N »2l]l j 

B ^ lv*t £_la£j ^jjfi]! C a-jjfiV 4jibtL<Jl l" 0 jialjj ^j]l 4. ^ja^ 1] Lalaa-3 
jAjj .®,A ^3 j444 La£ *v <a jjjjjl jj jjJjaj»a]l jjjjjlJl (_ j 

£._a iCj B jj_J 4j l ij- | i - s II 4li ..1^11 4 jjjj]I SjLjjll 4 a j a -v jl Jj'^M 4 Jaj!I j^a 

jxj_1 j£lj . LijAII Halil >- :uu jjjiSj i£ jLiuJI ^3 £,L_saiJI ^gjjji■ ■■ Jj\ JaaU.1 

t ^ ^ ; ->■»; 3 ( j3 jim La£^ jaal jS!l 4-ialllJa wal 4 >j‘u . UaLaj JLaHI jA I 1 a 
£-a !AxsIjl 1« La ^2 j j-wol, jLiuil jUaV aLjaiJI jl£ 111 La j'bliJ ^_3 4_ajaJI Li! 

^_1c. 43j*_all iS-ljlj^Lail 4-iLiIaJI JljlaYl jl ^j-i*-: 11 a -V ^1 ajja-e 

B j_ail £-a 4£jal! UlaaJ 4_ajliLall 4-jj^.^i‘ill jlaVI 4j.Ja3' klAxJaUij Lgjl 

•t' 5 ^ •*_>“ l^C-L-a La£ .^C. yjaya ^ ‘lae-o UJ jjj] I jjaij^ll C J 


£■ jL^_L]l jaii—! jl*-2a—2U jLaa^a. V a^HHaijiliLo jlfLaJ ^3 

j ' U \ | * i" t . ,i ia I X l '' i l/i i l' ai 4 ig i'aiy I I 4 ft l .\ l ^ j.-c i lr~- 4 . .iq'i a -k 1 1 

4al i.I Hi jl ^ & oj_J\all /*~il ni/.i-\ 11 w 1 4^ j-i. 1 1 1 25‘ 

4 mI . %ioll 4 1 .' 4 l5 jail -*r L» . .i\ 1 jM^‘ < _^JlC. HLaaC-l t^ ^_A 4ii;.La!l 

jj.—S j 1 iu£ a lijLui.1 ..Lal'.gj C J B 4 jaja«vll 4il_ua<oJI alijlS 111 

^•llaSj'ifl ^3 Lluj ^C-ySayi (■ ^\ ^a£jej V L 4 ^Ljj!l 

B jLkat ) 4 jl i _Jj3 .^Jj La jA ^ilaJl iaa.^!l JJi■■» ill jl j5-ZJ \i LijA 11 

Jj— 5 > A —*4 —3 ^ LaALjjl jj^r ‘C _J 

. jl. g->l V J aJj^-l-a jjC. Iajj ^LT^LaII la-ra 1! <ij jSIl 4^vjjol!l 

^aj Lca ajaA yl* jLij£il JujaiVI ^ C'„ j /? 0 J^AaJI Ja 4jIaj jS!_j 
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Cj B J ftJj JapJl ^3j^' U 1 

j^wtt 2ulaj 4ib bo Silous .lie. tSJaL-UJ — 2x-jlaLs jj^J 

,\c, jiaLa Ja^ail ^jSII kj jbll jj^J C Q J b Q 
. \ . % i\ \ jo ..I A _SjUk ^Sj'^.i' i$ JfkII (JaJ! (J*ilb bl I^-J 1 boSj 

A gbLki J J* Jj^al' ‘^jbkkl 

^j£]i L-ijfji jUki i£b ^ ^ °W^' C5^ B J 

^L^uVI A *bjk "^4>" - [V « 0^> lit] t[^ ^] Qi uila^ft jjbj' ji 

j JaL lolu t P,& ^ ^ 

^_£b g,_JsJI ^kLoll gi gjj£]l gpb B ^bi=a 

.1 H <] A jj£i O^J*^ U J*^ 1 J^Jj '-*&*} lF ' hQh 

4 jS ^ -k © , i Jki <_gi LT^ 1 -5^' jlka jll J UJ 

^J_J bco .iJl J-a-. Jk ^ <J^i Y t> 

jbbll II* J y> jjill J&- Jj' JbJ' -?* ^ ^ 

- ^—sJi\ iS -^ ^ jfci_jSlj-JSA-.lSL.jlS I a ksa AJ ujSj 

1 X .J A bo^S l 4_J 3 b ia/tfl lk-> ^ jA> 

i‘ j^/r AlkaJ JU& JaSa .abuty JDb f**a> ^ t\ ©,X g^ 

.. „ : J& ^jb t> J& ^ *->*& , ->M ^ 

jL^uSn j* ijj ©,Y Jib ^ U£ JbuVl c^-bj 

2U^ ^ j./jl/L ^bl>i ^ ^ib J ^ t ^JaSll Jb /Ji- 

2L...l j: bjl£a JLm jUjVI bo ^ »-i>J ibllbjj .U ‘u^‘ 

V ,.U o\ i j__5.1 2__Loa. - bjl^aiu ^Ji«jl» fO-iEM aJVoj U ±£\j* 

2 r jr J< ,y. l^j ^j*j Uo toilj-11 ^saIjS ^ i>'J^b ^j 2 

jl buj .(‘jVl‘ 4iaJ Aic Jja-jAl! LJAJaill) AjAljll t> 
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lj—a ^tjjja 4 <Lal joaSI , 3 ^ (jtkili-a (jlSc.j-aa-a La$J Bj A J^nal^-all 

i_$a—SI tl <&frJ (j-aliJ! i_UjJaill£ aLxjVI ^^SDIj ^jjilli-a ^jia.aa.'a La$l jl £Sa 

£t _Jaj-a jA La ,jl jj 4jjlLa3l oaA ^i'A' ,1^.1 j I ^...■s. <_ Sj^xaI] IsaL 

a—a.lj ^ui_& jA i _ iji >-itll ^jlj — Si L-ia jaII jLaj ®, 4 JSjIi 

I aj^Ij Bj A UL-ba A x. A aj j 4 ( ^jj£l L . 'J L ^«S' i_l jajIj (Jj£a t^ljuVI ^C-Uj 

.jUuVi oa^jf- ^ &*H\ 

lJij _JU liil£« JUaaSI jIxjVI * “'> Si (j! LaJ 4_j| ^Sr, Ju£Ull A-124J 

t",j-aj II (j—— 4 A li*-a A SA-n. I J ic. qxI jjllj aaj^.j-a]l AjI^Skl 4jli 

A «j «-4 S 1 $j]i (j-«J .(j-al_pS! AaJjjuS lllC.jj I^aSIj ^)JJJlj (JjJall Jjli 

A _ A S' *>■ (jlaSI^)^ (_jjjaSj ‘-A ...at i_jjj U.all (_jjAj 3 elil 4 <jl ^Sjl9 Aj j_u.aj 

1 1 jjj_"ial'i-v * JjJJC. j abuSH ^uSilj jjjilli^a ^jiUjJaa 4 aamU 


j_a /)l*ioVi-% ^ /jtk- j^aa-a I a£ j£ 1 _jAja!j£l jjV ^j-al j£Ll Sa j^.ja3I l. ij^^aSI 

. 4_Lal jAall lIiIa^-SM 

jl—il'iA.a (jljjjJa_a Bj A ^aS (jj^j iaLal ti^ a3 l 4-£_^l=u <^£1 

‘■A\y a 1 ^Jla. (jlj j£j Lulu >Ia£ \a_j jx 4 JiaJ ^1 aic- abuVl IjjSMj 

^_a Jj^l ■" i—UjJa_3 IjjaS 4®, 4 (JfLi ^3 La£ .4 aHj1I AjjSaSI 4j__)24a]I __jjjC-I 

4 IV1 i'll aJI ajc. Bj A (jLal_ < )xSI 4 _Jj15jj LeAic. -(®>^ S 4 alLJ jUal 

J_ic- al_ £11 Ao-s.j .La^j jjjA^aliJi alluiyi ^jUal ^gS 4-n>>i<lSI iJj-Sa (jl iixs 

a_ic- A aajla ^-uli^va dSllA .B ai&j A ^ h%SSI 

(j-al jail_J 4 U-v I JS TAAjli^a^ll (jji ja*jj 4 a. /iViaj . n, >.all ^’ilaii 

a _ic. 4s.l_jjJa- . %. 1 _ ^ »J4> A—J^lSill ^tjl i n£l (jj^J t AJa^ill aic : ^ 

.frlijj ijjSj aic. j 4 ^lj-ia. i^iall (jjSj —1\ 
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_a£ ad._3jj t e-\ _) _^ n J-adl ^_ul iu-tn ^ cliUI 4diaJ li C. 

. \ ^jl 4 i.ii'llj t4 h~s\ll JIIj .lie- jjdj La l-igjj . .S' , ^_3 4Ll.lAa2 

^ IS 4 l.ulllj 4_lal^ILa c-l^a'^J' 4 jLSL 1I . —»^\S JjjSl — ^j^-s-VS i 'j. Adi jjfc, 

A ^_Jj 4 i..ilSu I S i..-»ali .i^j dil . / y = / , ( >='_1AS_^iS Aoiasd -jc. A 

JajjVl ^ 1; ■ aa a]l .1^1 jjj _j S-aliJ 4jjJaLa ^_3 JJjld f- 1 <3)1 4 Li 3) 

j jC _J^~^ y y ' J ■ AS VI 4 3 'o'..., ^ c-SjLill Jjcj aAiJj 4 Li SS 

al ■ - a.VS jl ^Jc. t^all La Id : — t' t -lie- A > JS 4 auiillj ^Ojaaj-a 

.eA_ca.jjdS JaiS ^^A O'jjJa'-aJS 

Jjj_Sj t4Aal j^-dS Jjl-laLI j»a z -d' i-o A^3 4j.d B v-42S^cJI J Lajj 

i Sj ui . 1,‘j' ,- 1 ... <33 1 4 L13 Ale. B ^Jl 4 ■■/'SS-J eS^aa. 'j.Aall ’t_uL^aa ^4-ea. 

<Si3 l , o L3 l 4 La i j t. ^ " ^SS 4Jaijj i ^-aLaL I 1 S^Ul 4 Liu ^jl - -ij 

Jj S H ^J^i) .JSjalS Jc- ictjL-aj J_$£La a . jj . ^1 , 1 


:i_JI 


JJ 1 ' 


.1 U402lI A 


■ U 1 ^ 1 J 1 ‘(• C . < ' a5^ J jW 1 ' 

__S A_^. m» AslS ^j-a c- ^a tB J] 4 _uai.IL l_^)aJalak Jjjfij 

j_a Ja^-u jL S e- ^?JS j i ^ ^..'-v~>L 1 ^ 1 ^ ■ .-I d 1 i ^aLa'i’ I ._i^jlajl AjaSsj A ^^ALa 

4 Lad Aj£- A ^j-SS 4 i...’43 i iLjajI l^jJala. AjSj i., Vi A<it 

4, LiS'j A J ~ c " j .i_a _3 Sjjj^j-a Jj jSj ... ^Lll i ‘j ■ ^ o Si ^y, 

^ y.u a ^1 cS /\l Lajj '(j^jVS ^ 1; >^iaSL ^iliJS ■ S^^iall 

t-JjjJa_dS tLa k_j2S^d 4jAS^)]l 4 L-v 111 Ale. O^. CJO JjSj aSj^V! 

Jjj_SLj /.',' 4jAl^)]l 4 Lt-JH ali Ai C. B J] 4_uaiiL ^yiJS J-^4 

jC J; _t£j ^£A]S jIxjV' A __LuJai J_jC US'A a 




*3 
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>i>ji o,* m ft ism jj). i '/ =/'; ajAi ji 

JjjSIj ^^a]I !il£J 4, u^aIIj .V^_g]l j\ jH/LxJl 
. jr .%.yi ^_J_5l^)uxll ^liLoj_dl j t JjliiJaS pl^rJ ^jju 

^ 1_ a \\\±si* ^u£j Bj A J ?r LiILJ J«li tcd!.ijj 

. IjXUTk Jj jlxJ^ I 



A , ‘Ja^i JIjC. 4a^1Lc **-: S \ .j fc^ra^i 3 ^ ^J£aai 

«*_£_;A. ^_Ji_^ ^2 JjLj_o£L; ^jl 211^ kB j A ^ju£ljx^ s JjlSl1j . Aj\ uti" bo 4_Ln£j^ 

JLiC- c 1 u.n^ __u-Jaill •■mu/xa .« .lc^ Jlul£ S \ • N'l I s O JuC- c A rui 

Jh- jfc': j »c Jibi ^Ja-aJ .ijc. c. I Ujua^ w * ^ * B ,*-« c- Isll^ 

. clsl3« jjt.: ’-« Jj ^) S \ l£j_ol 
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1£_ 


-ui ^ _jA La ji JlaJl Jl'-.'l' 3 jj 


_Jl2ll 1.J .l£ j^ll Jl jajJI .(JJail ^alij _Jlj Ji-cj jjjx ^ Jaj f .Lb Jl^ja-a 
jjjiljJ jj£j ^Jl jLxjVi j_Jj J J 

jj n l*)ij,a (jl jJ j jl *jV 1 1 JL)lj jjl <I“A a jljiiJaa 4 Ajj .IIj 4jla. J 

,^jj£]l L-lnJaill L_i_jjj! j*o jau-ia_JC. 

V <=^j—3 4(3—Ua-a A-ji Jc -i_5^>!l Jj jjJjj jl^aj] jl J 

jXui_a£ 12j—u-JAjJa _all jl£ Jj .(_gj)Unill jjjljill IjlA Jjinil j^jajaluij 

1_1_i] ^-a.J J 1 a£j -ffll 4jjJl ^ » JaSj La£ jIsljVI Jiilj J 

(,jju La-a iBj A j-a iJS j4J l£jjjJiia .ilxjVI f*ua. 11 IjlA jl£l i^Aaajjll 

f-1 j -v 1 Aj-al jjaJ! Llil-la.^! j^ 4^ Jn*.a 4 j2 Bj A ^.ll jj£-j ji 4jl 

^_3 (j-aj_H j-a ^ j* A 4-IaaJ .lie. jj Jllj 6-ij^j-all jUuVl ^LuiriVl 

J j_a.j ^_11 Jail! jA 4jjVl Jj) Jl lia. Ji Jj^ 11 .4.j.lni ill £-a (_^ja2ljj Alia. 

^J_alj L-.ni.ja 3 — UaJJaii \ * i' ia 4jl Jc jlxjVl JUjj L-LLu^fiJi 

A j— 0 J*4 j^lJ ‘B (Jl A Uttillj _J.Ij A Jl 4 UnilLi .3ja.j-a jjtjVl 

.jIxjVI JDIj 4_injaa J^jajJ Jala Bj 


JJj_11 j j-ajl JXaJ jjjIj £-a ^joi Jail (jjaalijll 


<3# Jl Jiaj ®, i 

jl AailiU jS-«J 


lIiIc-Lui 11 ji j- aj jlj ^Jtl o^>« (_jjalJaVl Jj=. jc. 4 ] ijj-&ll 

4 Sla. a Bj A jjJcLm Jicl .12a. J Jail jiuiLa Jiljll 1 JlA Ig l^»7n ^Jll 

1 jj -lx Jl_ Ljj . (J jl- n. . l-j 1 jluj£ll LaAl InA tA-Ujuoj 4£_pL 

jtjcLu —11 1 —Agna jj— £j jjjlll Sbj S a jjjj j i ^i^l l jllutVl ij jl^=>V l>° 

jj -JaaJ jj» 1 ■ ja2 0 , ^ » i_J2-ii ^-iJajj . jiu Jll jnd-uJl Jaa. £-a jjVi^l u 

Jll_xj^l LS^lj jlg.\j-^-aall S JJ! j-aj j-a jjlaaj jlJalij jbtjVl 

(J_JLaj 4 x laCall Ja Ja^Jl - 3ea jn j, .ill La^Jjj^-a 4 In. ..1 j j j£jiil ^3 jjljLa-a 

• B 2LC.U11 JllstiVl jjaa. HI jjf-1 j. Jaall j J JJ! JaiJl 
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•SbJ Sa QiJ)\ ^jAlLaC. JjLjlUJ JyjC.LuJI £•.} 

^ a^j A__liaJ .lie. ,l^jj£jLU jUaj <_gi ‘ " '■ "j* La£ jljj © j j»"' i AuLaC. JS 

.jjjjLaxJj (Jjjt jnj ^^ic. 1 ]~>uAi Sbj Sa (_s^ (jLalj-a ^ t(jjjc.LuJI 

L_a£ jl_ JlA a*II 1 £ a i a J (j Jjuj jjlill A_ua jjl S jjfill ^gA (jVl LiC-A 

.Bj A <_gjal^A Ali>ul jj i' l >in5 


(jic. iS B J S\, ^ j nm-tl l jjiLjjll jl^uSj Bj A Jjjc-LJI ,ji Lcjj 
S t ^—a (jlj —j 0 —j A <i Lac. jl Aij A (-jSI j* jji 

. S H ^ ,jl Jj ® jjj»"i i n"i L_ijjai B AjIac. (jl Ltiajl Aa_i t_ ijjj B L_jaljxj 

x -Iaa ^gA La£ A-aJL^a Jlaj eljjyili Jjj! jS — AaauuJI Ijua ^ja I A* gJJJ 

Jajalj_*11 Jjl—jjLliaJI jlla^II " l ^ l\ m‘ij" ^ i» a\ .Aj_jjA-aill Jlljjju')/! jial 

A-ulj jluU A_u)lLa A Ax-LaJI (jus fiAa.1 j Ajjlfj — IaIaJ Ig-iaAj A<U^>]a]l 

(jx A 8 j 0 -s.)l ojlA /j,aS» jj * (JfLl . S H A ~na a B AcluJI (JA 6-l^.lj 

UJJ'J jjj UA H ts __]c. ^jjjJl—Jil-a (jJJjjl_J ^gj-a^lc- (jJJ SAa.l_^l A^LuiaII 

.A_lL«_J 5jAuij AJ/ ^g-ic jvgJ j£ll AcLu Jl AS f (j/ (jiaJ . (jjJC.Loill 



jaaj ©, ^ 
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—^ -i-lLojll AjAiJ: J-a J£ J cliJ jV'j 

3 ' Jc—iaj A ._: H 34 ^Jc ^ A4j ‘B Aj.LaC AjI^j ^Lsil . 3 a. Y I jUaY' ^ 5 -^ 

A^iijlil 3 I iB Aj' *<~- Aj-j-J £-a A_La'33o 3_J^A A A r. ' . .<l l ALaLa ^ic. ^_jl j!i]l 

A jjLi!' £. Sj t'3 « .j J_ya 3 . <r >\j La£ .B Acl~J' A*^lLa ^1 Lc A^aA-v-ll 

.V .(/ , = 6 .S ) jlfcjYI 0 -^-Jl cuiail' B Ac.' ..;)l A^axiliJl 

—ali-ll Ajj-JLil 3 I '_cjj .A 3-*3^' Ly* A_^aLuJI A_Lljl] 


A-i ' Sy I I 


A_ijill £_a A_Lai jix 3 j£j ,S\, ^ B Ajl-nC AjlgL ^gifc Aj|3l| B ACLmJI 

Lo£ B A-jlxjsJ A_l«3^ S3^' J t' 1 "• - J A a_^sl^o 3"^ “A AX-L-JI Jjja A_*jAL*J' 
3 _a-'. ■ 1 3 _:i_: Ajl . 3*a3^ -AA^sj 3 Y —7 '''- '“* '^A . 3 ' jj i ^A A , LLu~-3 

" A A-laC j! B wJj '34 ^ 3 ^ L£ (^Auj) 

^_S £-£j ( ,S ( ^ A aAaC AjU-j) A Ac-L-Jl 3/-° A-^-oliJl A^j'All JjY (jl _jj 

a_.a_-J Ajj'ill ^l-s'juill B w_^l_)-a] ,\\.( i , =6 \) a jt^YI ^Ya A.^,.1H cL lsjJ! 


■ w>°- t '' J 




.J—>- A j 31 a--jl' 13a. ^> 3 ]! AA^j jAu jAi: 

A -a*i ^_j£Y’. Ji-J'j .Ajlil] ^A.L. c> Jajj! AUa jSIj ,o t \. J£^ ^3 

l_ 2 ji£ 1 a) l_aC. — 33c- uJI AjAajj A_j^j 3 j-^ yjj^r 3a A^jla ^ j i ; j 3 Aj! 

3 ^'_3;-a-*a7>3 ji 3-* 3 ^' wJY 1 — L 3 „ a — a'^ujY' ^cYLj 3.1 3t j “A^a x 

.(a'^Y' ^33331') jlYa'^J' 33c'-11 JpI£]' ^ 3 !! jjjlsH A'JjH 

3 J jaajl 3 ' _jl . ® ^ 3 ucl ■ .11 B j A 3 ,' ^ 'lJ 3cJ3aa5j 




i AA 


J,' 


. \ ; *1 VM 

5 4. J OLJ 3 ! 


■ '.'.’t 3 ' g ■ * 4^- ^ . -i» i^« : * y' '. U^C»L*Jil3 ' ' ^ f ^ I I 


I—a " j . }tL 33 >A j; . A a£aJ 


3a& jJI 3 ' '-^zj L 


! J J 


£1 
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J— $ — L'l_laLa l_u J 1 .eg j Jj£j jljla 11 .m1 

il_Jt/i'l 1_ .L^Xj Jjl_JeLjafill ^ A ^ j t JillU 4 -v y > .La 4_:jlJ) ^jl» ~'.^»j 


j>aj—i iuOLi—51 j 4jjWaJI LjAiiLii] ^jljia'-Ltll X j (t , = 6.V) J .Y,{/ H =O.V) 
j! J_1 i Jjj'lC.L^j]' i-i^t L>® 10 y £°- 1 ‘^* s ^ A 

. B ^-C- bul ^_i ^a^jl . i j-ij ^ ^ Jj-a c J A AC- LlJ gj ^cLji . i ajiV ^ L)^ L^ 


LjIj ^4-iajJl ^jjLJ glc.^ H _?* - Lijl ji i^llj LH 1 gic- 

<1 j_ujVI 1 -_ii J_L.\i& tJjxJj—ll J* JJ^'j Slx-^\ ILj^L; Jj\ a>±-\ JjAc-L—II 

4__lLi. g_ 2 ^JatiiL »l '....al La jA j_oi5l glc- ^ ^j f -^_—*^ _Jji .Aj.x 

jj-Sj J J-£*i V ^Wil ^ J ^ - >iJ 5 « ^ 

Jj j___£_j .S' ^ 2 .A v A St^a 4.1^-^xil J i ZjjjLxJi JllxLi JjuIj ^)Jjd .Lsilaus 

_ill B AC.LJI ( jl-c 4-ld jLq <jui-iw_Jl l^Ll ^ic 5 ^)£j A ^-C-LuJl 

?—5 ‘ J-».'j—551 -^—'-^-a ^ jVt ^5^- .4—aaliJI Aj’ljll 

1 a jt W uajbj J A w-^l^-a _j5c- ^-*;-L l Ajl A.2;^ 1 willS. ^Lclil 5-ia.j 

«g_ VJ ' l: J‘ i ~ v ' 1 ' ^-ia_} .j-a A^uLjJI <jjbll Jic- 4J A ilL J 

L^V> jSSi ^JJI jLaxJ' a j&j lA .Li ?\.111 cllj AjC- 

A ^—2'^ ^J 3 >_^= ^h=>'j3aVI ^ .®,' • ^2 -V,(/_) =6.v) 

1 _B ^i'uj_ ]\ V J—a_ j — .S' ^ jl y “ B 4aLaG- Jjl jliluj 

2 _ic ^ c_i. J! ^gil ^ ,S , ^gi B 4-lLaC- I^LIiLLi ,^ 5 ^ 4-uiia'l •N.II 

a _ Aj&z. ^gJ| A v^L - 0 J-j A it a - 0 L>°J Cy* Ajjlilll 

^b. ^iuli 0— ‘3^° J' •■*' ^ j'j^ " M B 

1_ajjj LLLuL ^gi ." .. s ^' JJ A ^tC-L-Jl j* ^ 5 -^ ■ m"i J jl 



lAxioi_ill IjlA Jj! ?i-i4al_jl! Jjx .AjxxliJI Igjjjlj B A£,Lui]I 1 - 'i 7 -1 y 

JjJOC-li-i:_11 Jjl J—1 Lll-il-JJ Jjx^jl! JJjli Jj_j^4 Jjl Jj^xxll Jjx JjSj ^aj AjV 

Ailalia, AjJjliill Aii 5 ^! JjjSj Jj-iaxlL liAj A^llax 3 _jj ■ >*j lj.la.ljj 

£ e * ** ~ •• 

Jjj_Sj Jjl Jj£xj jlsuVI LliDli Jjl A I H-s laA JjjjC.Lx 1I JjL Ajjjjll 

1 gljjlj ^^3 A Ailutl! Jjj^jjj Ijj . Jjjaxjx t jjjC.LjJ! .Ij^j Jjl jl Jals 4 lljQ-v .* 

a jjliJl j jc. ^_ 3 JjjjJj j-4 AxuxlaJI B Ac.Lxll j AjxjLuJI 

IfrJ.jgiLui 1 Jij ^gjll A Ac-lmli Jj j^"' 111 1 *~'j; £ S-lAa. 1' A Jjxj Jjx AujluJI 

> 

A _jjlall .lie. Su JjJJJajl j 4 xj.sLuJI Ig-ljjlj jg hi B AC-LxJIj t4_aaxlaJI 

JjJ_a.jj 1 •j-'jj *1 ^j.*ll Jjx A■ ^j LjaJ liA ^aj‘a■s. 11 B J y&_) Jjx Axu-llixll 
• A Ac-1 mil jjjcI JjjlA-v^i-^ll Ajmillj jI*jS/ 1 A-ililj ljIc-LoJI Jjx JjjilSax 

^ Jy-axu_a£ A Ac-lxll .ia,l_£j Jji ^JLnj tLil^bj Jjx_jll jjloj JjjSj ^£i 

A^JI —illl jx JjA uijlxll Ajjlilt lg*»«l >n 1 Jij ^glill A AC-lxll — jIxjVI 

jllj oJ^ajx A*xxlaJi Igjjjlj .lie. A AC-lxll Jjj£j 1 xnj tA '--isl^jxl 

jl_JoVl A ibXj CjIc-LJI Jjx Jjjilaiax Jjjajj -laaljJ .B 4-^1 JX 

Jai3 Jjlxjjixj Ajj^U Jjl^ualix Jjjiaa^/lxll Jjl _jl .B J A ^ha^lx ^1 A ,unilL 
dik-Lx-Jl JjVj 1 -"g \x jJS i i Lnx‘~ij k_ijxo3 Ajj^Aj j»l in^Vl 

CjI& Lxll AJ_^xll _^A JaiS Aj (jxalaJl 1 A_JAJ| 

1 ~i u>i_ 111 ,. __A sJIA Aj^lj Jjx .^ja.Vl ^JSl^jxlli (j^aliJl jlajVl AxDIj 

. _jl_^lajl Ajjbjjill ^Lxa.SM A.u uij 


\ jI auSfl ^aL>i_3LX Jjl ljul tli^^]_alajl Jjiuilx Jjl j\ 

Ajwill Jjl JjVl a!a_j11 Ail .AjjjouII jUaj ^ Jj-il 1 .i jlajVl ^C-Ij^) 
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jjlalj lx .ji tiilli lliaC-V JaaJ c-jJ jV olA 1J 4 liLugj 13 4 . ^>1 A. II 

J 

1_JU j_!sj l_<uj — jjjk.J — Aija j?- J "lIiIaui" J£l jl s^jSa j£I 

jAjjS jlJaiVI j$ 3 alii jUa^l jl l_ l3l jail Jc. o'i&')x a AlUa^JI 

Aliljm_j j £ aa V [...] J _ja J »j j «-*" :[r o] jJjl^a. 4r,l j, ^>1 liilaj .a£j jo 

t A _ ijj Aj.Lj!_ Is 4_aa Jj llA jjai j£aJ ".Uaa (jILla Jc. ^Ljaill jjl 

ci A_i_aUI 4 ii...‘ill jl Jill jaaJI Jc jjjoll Jla3l ^ ii^ij 

. laaj Jail ja^La Ajl Jc. l_ja J Jl jlaia Jill AjJ J JoS j 



Ajjjuoj A^aUJI Ajiuiill i _ lU-Tn 13 i jxl _JI 


fA jail AS jlLa j 1 janjll A i w ,.‘i 0 , d 

I-»l a-<-ll 1 J 4 ii...i Ir. Aii^l _jL-J jj jal Jpll Aaluii jl lialj ill 
4iu>’ Loll 4 \'Sj I ^ ja. Ajl £ja_aj Jl! . iIxjSM J£/Ij j J£ Jl jll AjJJ Jc. 

f c ^ Jl ( 

lja.1_J jl jjl UIIia I jjl JJl*J J® >ljall A3jli« jii»i laC-J lAiiujill JaSllj 

JS —ui ^—9 jla ilayo Bj A jj JI jlai JIl jlajVl ^ j-alJpll 4_u^j j-o 

jj_Sj — lAg>>» »\\ Ajuu— ilL j J »« 4Jla J Bj A j Jj AjIJI J . ©, ^ 

I^J ‘B ,1 J_all c.1.. Ic jllii jill D iJlaJ! (JjS jaa jljo jUiJll LaaLjJI 

Jj-Sll ^j_jS/l .M ii-aJ lac. j jil S j« A (Jjlsa T illlaJI lie. C-ilsalVI 

• AlSja. 4JU. jiij V jlll _jA Ajl J*! Iaa t^Juia iaa. jA A J_jll 


jJj l Jl AcLui Jl*a jial Jl jo J£ ■■ ‘ ■ ■-• Lolic. jol Jl Ajuni ^ \A.)ii-i (* 
^5— 3 I — Li J 1-»S . jol Jl 4 _ iuu 'i 4jauiJ o jj uxij J-oj ^ j j lK o Ajli la J JUI 
AJa— axI jj 1— c.-i.lr. Jjji-oljall Aldjt-Jl ^kanall 


.SjOfiS jx a1 
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-1 




<a 


aS^ a:£L- wc]l _3 

■ - s - < * e <d L3 


Jjl—£-$^1 4 ^ j^jla'i’l A _ixJ ‘lc W ^ 9 4jl ^2 lljl^) 

A—jJjSJi Jaj—iaaJi Juj JjJaVI ^il ^i^fLSI Ja^Jl ^jj>£_i ^ g^x9jfliix 

4-jjfjl J_Ja ^Ic. ^IL _>J i _ s 5iJI J^jl' J Jf>j • jJ-lra. Jjj “d^aljll 

J_jA» ^Jc. ^Aaii-cJi _ 5 i^J! 4-Ajj .JfAj JfJ jJl J-a ^ jlfl L^JjSll 

_j—« ^ J' A fljlil lifts VI j D ^jfj ^ .>i°i/i] 1 ^f^jll . ( _ s -j_j£]' 

J^Jal VIj D JfiAail Juj A a_2_ofii JjJ; — B ^>l_$ill 4—*.'j Lo£ 

JV l 5 ," jS-i ^ Jfj B L-JCf^ j^ 

(.4jJ_sjI Ai^iSV I 4 ■.. s ‘fi il | a_m_j AS ^_2^fAa jjl _K Jul 

^jx _o£^ A_’__)__i .13 jf£j i VI .lie B J A jjliLJ Lx-liC 4_jl i _ua_pij lief 

. le 1 ~ *-1 dij^ >.V * ? , A il ^ *11 * - *1 - 1 •^ ,.ic. o B 11 ^ *..- iP i ‘ i ^ ^ ■ 11 

Jr—r J*j—H Jjj— 3 j!— 3 ^U4j ‘A ^JJ ^-Aaiil J J Jsl li-j j\ 

ij Alfa jl jjLL jfJ t—All j'i ' fi_5 — j — Hx« jJ ! A y> JfJjJ' ^A&Aj 

‘Vie-i—j JjSj Vj jj jli' -^ff*Ai J* J^-— J ! ^ffr V - T A1 .lie- l^A . -c u* 

^ ex^x _il- ^)-jl ."■ |1 I.Jk Jjl&Iu af_j Le . A^ill 1.14 JJ..-0 ,\ 4jjj^Ja 1 

fikjj V AjjlLojI villi' ‘M lie jljV'n Jlic. Bj A ^gieJJ o^loLrJl 4j^lLtt]l 
jjl V J-»lj—ill 4ff-i w i 4iJ* . J^ljill 4ff-i J^i Ji^li l^j 

t ^Jll All J-o jll IIjA >1 'vnu LA J.W.A jJ«-j 'i 4il > _-i*i f 1 ^ill fl j'-Lo ^_3 

. >A7 •,! 


J A—J/Al! e ’t «Aij 


> .>ljii! 


^ ^Jc. eAAu Alii jV 

1 —a 4 iu Jj—ill Jjjjla Jc- ^ Ofoill JJL'UII 'ifJ ' ^ J±JLj Alai ^ jJa ^1 

v^ J’j^j J-J 3 ' J^’ jlialii^ J 1 -^j J^ji 

J^’ t s? —'- j’ *s V ^ 

?j’iVI Jc. ilcis-Q ivr__ill J -w. ul -.^ Ij’uJ : c4 dJkV! JuJl 


'' '•'"' A4 ’.-j All Jc. 


sjr iC4 Vi r-^Aa I ell > .j'JsV! > \ 1a :,x«a 
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Ljlc-U Ij ! g'A ,»,aij ^ jjlSI Aijlix o , ^ \ (J^*x 


■L—13 A—iSLox jj__£j ^ij_all A3 jlix j'l ^jw-aja i, i . lg ) ^lall JjLsJaII 

t e t 

^jLijj£jI ^i-al jail oUljYI ^ 

1 _agjjjajl ,jl _j — Ajj_j]l 3 -° l-ia: LicO tiilli Ajj _3 .jI*jVI <_£-}£. laj 

jlaaVt 1 _j-u3j ^jjjjlc. ( _jicuu^£ ^ja<olj!l]l jlj tjjajSaarx Uou! (jjjj^SlI 

Jjl _jtajj dlij ^gi ,[ c £] 3* a 3^ ^^C-_9J>4a_9x3! ^-A-lxU^ £x Jjl Ji jJ-Vn 

1_<ufc2il£ 1_j j£j jS—J Ijj c-lalll l _ s -i*-a lx yjj — M .lie. B J A jx tJS .lajjil 


_a A]' (J^)2 ^j.j.nii'i J^x Bj A j^xaj ^.1 a^a^.^1 AlJjia]l 

Lojj -4'1-v j tlijl lx tjj)>/ii ' Ualaj B 3^3 j' l3 3 ^3^®^ ^-ix^' 41j1 jut 
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A——jl .^La_}ll (jjlill (jC (J3*n.all _$A (jjfb (jl Jlib l _5^ c - Ajli tAlia.^ 

^1 j_2j]l 4 S_)lLa (ji (jxal jjll jyj (JjLaj^UI ^_lai (_£j]| Ljajl £■ ^)i > All 

Ac' >11 (Jj_ 3LA Jjljj V 4(_£^)^l Aa^-L (j* .^jJtaSj jjjL 1$j£jj tASjlio Cluj] 

^_ jil 4— J ‘ACLull AjjJa^j 4 ^gAuO La] Lola liiljj tlgCjlkiUj Ai^jj^aj 

4®V] t[^ 1 £ l fi "l] ^[AV i_y a t0°] nJliLall (Jji. .i ^Ac. tjiajl ) lAJlS^J 

.[ co f_ya t®A t[VT fj^a 


^ _&j tB jpaj j^bA 4 -U > a j V ^jUaull jb ^ jJaSj A^v lilliA 

<—J ®, ^ ^ (J£i——^ 2 Aiu-oli Al jli-al lIjIc UJI Ajjjb A^juiill ^ -" ■ aj La 

a_xj_j1 _jj i_^L!i tB ^1 jlll j>x -([ 0 ^] Jll*n ijj.'“' c?^ - ‘^=^1 ) 

^JC .(jjjjjlj (jjj& >mj BtJ B| (jjatlui _^)JJC.l tAjl^.j plil i—alaiJal 

_aaa ^ lc. aL »juit a A AC-Ljj B| AcLaill JS oc-l (jj£j D 

(jJaj4*J tT -lie. 4—iliilVI Alalj B] (J*-aJ LaAiC . ^A ^j-lc. B] __yo LjAjC^ 

9 

(jjl Sj .1. jh-sl 4 aaljLa \_kjil' LeijS (j_y£jj Bj AjjIjII AcLuJI Igi^la 

9 

jy- fr ia ) .A Bj AJaaill ^ M ^C- Aj B 2 (jJJC-LuJI LpljE 

-_yjj_oik <jj_ib M .lie A 3x.Luij B? <jl CjLLoJ 

_jl Lajj tB (j^aj 3^^ 4-iimj V (j| t'l.nj .(_£^iJ b^y s djl_jjjui 

jJ_c 4_jli 4 jlaLjl! (JiS (j-a (_^l 

. JlfLiSn (j-a J£*i jjbj V B (j-oj L_iLiuijl (ji Ljj^Sj j-JI 

_j_iicl tB (j-»j (^3 t- icjUj V ^ jlkiu]! (jL ^gjJaSj Aiillj 4jy^£>j 

2_t- LuLVl .B ^1 jjI! ^lll^a 4 —kXjJa jLjjj C tlillL tLsLual Laljj 

(^__S C j B (jl—_al jill _)jl-*J . 0 ,1 y JSjj ^jlL Aa. i>a^a Aj^lall 

tj_lail 4- aiLj tIT Ail mxl B _^LjJ .D 4 "Q-nII JUC (jc.a^l«lLa (jj&laul 

C (»1 j_ j] 1 jsLaij .M 4 **vi- 4 11 Aic A ILjIc tT 4 "i.\-> 11 Aic 
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A ,»! jllL JaLj tE I'l.wll -lie. *■ il-%11 l_SaLj tB IfrX-IaS Jill 4il mall ^ c . -V' 

Jj_XJ tL wll -lie i. ‘tl*>ll <_SaL jl -Ixaj i^ya jjlia (I i" i W11 Jj£. 

Juc. Bj A Js-Lj S^lji J JJ]! jl cIjIjIjuoJ! j$iaa .M 4ic. A j»! jail Jl 

iHale-La_Si 4_4 A ...'ll aJL^, J La£ t,_£^)i.l 'ayA <^al jI'jai (jaa^. j jSa■ 11 M 

Jjall 4jJLa ja 

J jjll Jsaa-a i. \ uJ^ £■ Jmall N » y ■ A a^l a^jJ-lall djlall g■»■ I' 

jaj Jalaal la 1 M 'y" 4^,jJ 43 Aala jfl ‘^'lll j£aa J jL« jfilj 4 ja- 4 ! jail '■ A j 

ja A34j ^Jia lalaa Ig m<i AiijJall /jlaLuija Bj A Jaj U . (Jj^lj *B ^Ijall 
iJalxall J . (jaaSai^Jl jaiajli jl “’J 4 ** Bj A Jic.Lji jjl 4<j8r> 
l jjjajQ-i II la^jjaj jlaljall jjlSa ( M H -lie. tAal 4 cj-v jc. t^-olc. -ia. 

(JS^j Lialj la£ .JAaa (jjjJa_ i )X-a ‘4 j', ,.*A1 tAaaj llila c jlijSa V jailll 

jaaSlj oil 1^ ■■'»' jjaSato." jaia jll B AaiaC.j A AaiaC. J jar'll na t°, ^ » 

_uil5 1_a£ B 4jla,»l Aaaajll ojill jA -S-laaall jpijll * Jl jaM Jc- l Bj A 

.(JjjSjlJIjj A uaSljall 

^_le j>~i ->"ij 4_iji slajjjoij a4-laJ-a jj£j V 4g8ja->.H 4_iajS/l jl laaj 

^_ ~ih^.l .1 ie jaJJ^J-®) 4 jjmi 4ij^. Alla. jajsl^al jjjtjja^ jaiajli 

.(_£jLui alia laLoiaa (jl ^AaiVI AajJJ ISJa jlxaVI jaaaaail laAjaiala. 

,_^l till_iA jjj_ Ej jjls tjlxjVI (_ 5 d^-^ jjLaljiill (jl£ l^j Ail ^iitj IjtA 

Jl_jllaj -M 4ic. (jjjJQiaJl La^ii-aj a^)HlA-a Bj A (jjfd J^j l3J^ 

— a jja 43 tAuVI 4jjJI aJV 4j ^ ji^i Le lil ASjlLa jijL jli 

jja,,iu_L*aa Bj A jL — JljjuV! 11 >AJ A*\ >n ILk jyij 

—aj! 4_jU-Tn L a& (jajU ^gC-yJayA t_iLjjjiiV (jJj-ajx-a -ilaaVl 

jj_^__] a^£jj Jill L-l^Lijllj j»l jjjl A3jlLa jl 4 aja-a ,Aai)U jjuaLa]l 

-AajjU jrmiall jj.^ aoll '» j.jLuVl (JlLLa jaa-ma. jLaljail jl£ lit lifLua 
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-J_C. v _S ^ C wil'u ^ jj AiUjau f\ joJl jlLo ® t ^ t ^j£*£ 

B ^ >i31 CjIc. jLaj 

< < ( ■* t 

jLa-j 2w LaA B J A l _ ? J_Jfjl ^jl 3I jLjjlj ^Ijjll 45 jILo ^ajj£; 

_all CjI^vV^ JS ■lie l-_ja>j-a A j»ljj]l JjjSL Lllic- JjLeJYl Lic-Lj ^jLrtSlj 

j\ _aljoll ' J _jl£u‘ La-iic. ^^LajJI Cjljjjj jjlS • ^jjSll 4-Jjjjl pjJau 

*M j D jA*—aJ! jiLjSJ! ,jial_«a3t ^^ajV JjjS L^° cA^ M Aic. 

Ajjj .Mj D jjj ^ijt-i 11 L>^_3^ ijLi^L's.nil ,jtLw£JI ^1 

j-aj 11 A 1& jijjJ V ^ jL^oll ,j! I.- Mi.ill IjjL^-e l^ioiSj 4 _jC-1j_)]I 




iu £-jLuull :1 B .aljiill ^liLaJl ^11 



V i _Hil lii& J^£ij ta ^ajSil Aj^^ojl J A^>ax _jA B ^Ijlil 

Jj_£j IxA— ic J >~ij V '-H^fiVl J^ia jV ^^fjSaJl Aixj ^Jc. jJiJ 

c c « 

B i ji— aJ J —»Jajj I ^ JSLi ^3 ^ jLmmU ,V% jjl ^j).ill . Ub 

j— nil jjjfLjj tv- $V*Aa M ui-Q^ I' D CjjisJI JjA ^LuIaII Jjlj O^joIA s^jSM 

4_iiil^il A.. -p-jia^l A_nil y . ju.u_a A >— J_jia LS^" .j' ‘"xil l ^>x 

A u j fjl i _ 5 1c. l_i £1 jpj jSJ! B i—ijfil ^liluil _ji . Lg £j Ji 3 j£iu ,jl£xji 

•^jS» A ^ aial J>* DI Al_'jLuix B '- r l_^ojl J_$ia tj^J^il 

La. ■ >»l j I . “ iS ( ^_Jaaj ^joxl J^ii _$^il ,_jJJ_aijL/l AAlaJl till^^l 
jj—iia&aJI Jc.ix_^_ii cr^ 3 - Jj ^xit 4 ® , i V J£-ju ^2 Aa_»xa jxll 4 AAiAaI] 

4AiLx _ oj .^vljljia; 3 IAjA^j) w >LjjLnLo M j D Cj B jjj-oljlil 

t_lJjjl jx ILj El JjLjaJaill — jjjjLxix j^jjSJI JjxIjjJI ^Jjjl V^ia ijj^i 

Jjj _£j ^A_11^ ^-tniLoil ^j^nil .AA 11 jx EJ J JL Jjaga.i-jflU jlajLxj ^^jjSLJI C 

•^'i ^ 1 iS^ ‘( 4 ^^* B -JJ^V ai 

Jj—TLaJI Ajjlaax V] ^5^ lx pljxil Afljlix jli 4 ^jJajxC J;x jAjj Lx^xj 

. ^Sxu2j£jjx jlSxjl Aijl^jl AjJaiiyi A.»,>0 'vg-jj JjLuj 4 ^ 

AxUil An* will <_yi ^ujSI ja!1 j AjajII A n,mi 3 , 1 


4 A_alxil Ajjuju _iil I^jxAS »Aj_jS A ?> -s [ jC- ^xblxlajl j»j a^^-xic. .la. ^gJc. 

—a]l Ja5 Jjjj^xiail Jx J£ ^1 ‘Aj=».jll Aluxjj A_yV| J£ ^^3 

ji ^pslj_Ja«l ^—a l^J ’ 4 ^iJ ^ 1 _>f^ -V* ^ Joxuxilj 

_li! 4_J_51 jxll Jixj 'O'i.— 4 J j't£xjil .jL*jVl 

j—x A —iilax >~~ ll laaJJ a^ji'uaxil j-xalaJ! ^ux jl ‘ ■ ■ a j£ 4_)jxj'J 

Jjl £xj]l ^_ 5 A_ jl V] •(^ 3; ^ V j' Ij-jl IxS Aj jl jla 4 _lSl^)xii ^<j5~n 11 v j'« 3 ^ 



Jj —i <ilj_ad i_l_31 ja) j_£jjjaa3 i—ial^al ^gjjSJI L_l_jjjS/l jjS-i ( _gia-L&ll 

4_iajl jjl ^ jju I <aa <^\_ji-v ‘J IjmjAj-ia. ^ Jjl ill J t4ajliLa 

jj£ ■* i £- 3a\3H i iSl^jal] ^ojc-v II (jajl (ja 4 allA. ■* til Id 1] a Jaliall _jdala.ll 

AS 4 'JT Z' 4 Id 1 Ale. ( _gdalall J L..i)l£ Jill dlAaVl (JaxJ uiilil 4a_uj .^Lc, 

jjl jjalj_Isl jj—4 ^tijjuuV! I.AA Jill .4ia.y 4 li^kl Ale (J/jl i ii fill jjS 

.A l xj^ I j_g_Ijll (jj_£ j_A 4 aLl 1I 4_iWill J La L_lSI^>a Jj 4 hi-ilL jxiljJI 

4 y,VI Axjlm_ j 4al*J! 4_um‘)ll J A-iaj L—iSl^a Jia. jlj jliic.1 jjli JlllLj 

(jj S I I Jalj Ajajll 4 in .1 ~i JI jjl _jll jV t i. >i i a! 1 J J 1 jr ^ 3 1 v i l 

^g_Ij (_£Aj_J A_ xjJI AjaLIj 4_)jj j_$i (j£ij iaUjYI JiLL 4jj Je La L_ial_ja 

.ajlc.1 jj£.Aa]I 

4j n ,i_ill _a jjjC-jLa_la (jjiSlj_a 4Jla. J 4a..a,ll oAA j .Uj iSu jjSaJ 

(jliLaj o jma n_Sjl ■ ala l_jal^)a (J jjV tf^l] AjlAjLLII 

C_Jj .nl (j—4 4 til 4. a dl Id 1.1 b JaLall jdalaJI 41a jl jjli Jlllbj t Jama 

.Jalsll Jj£11 i-Jfll^^all 

A l^-i' 4.1 1 4 jnj.i ., ill jjg Li dll Jill d! j i mil JS 4 > .ol % j tc gdLall J 

^g a lilliA jjl£, ,4c.jl mlali AjS^jaJI <Jja, (jaUllVI jj>»»j lilliA jjl£ c4-alxjlj 

t4r_ J ..nail 4f»^jajl i.,ii<^-il V 4maLaJ| 4 nmill jjL dbleAl jjlja.yi Ja Jii£> 
J t(_£^ja.l 4j2k.lj jja .L »a (JaLtlll ^jlalm’i jjli ials ( ^A> 4-alxll 4jjjaull (jlj 

j_Lj j t^luaa (jl ^g-i^. i4_udill aAA 4 j_jaU da) tdLmxJjoill JSIjl 

jj_Saj jj uuall (j^aa!__)all" jjljl*j "aIIsIII" ^jllS jja LajoiS 1 A3 

uVi .[nr ^ t 0 J 4e jLuiLall 4£jail 4 . ^.14I I 4 n. ..il l ^1 i4*i. .■ !j *.^ 1 iW*i 

t4 ji-v i^ll dLl^ajll ‘ j > aal 4_al*JI 4jn„ilU — Hublll )■_ lfml Ajdaill aAA Axl ^>J 
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Axil jjj_Ajl jxll (j1__£x^llx AxalaJI Axiuull ^.,'mu Ixaaj 

A j'ljS. L_l_Ajljlj Jjj—Iaxj _ 11 t^£jLui _ II _^)iajl^ ^ UalU^ "JJ‘--» 1 

■ jn .nxll j ^gia.'*11 (jjjl£x_^ll ^>l£ <jj.la.ljjj 4 A_Luij. 1jjaV 

j£j| Aj jjjl Aj^alaJl Aa±» -ill £tJajaix <jl£xj l£.jLuUx IxSl^x _JJJE.I 

jl_ a t jaxx ^gjj£J! i_j4l jxll jl A cja-v \ Aa_uj . 0 , 1 V (J£jx ^gi ^jJajx 

jjjj'_5—^ ^ ^ g f paJ l Aixj uH 4 Qj P UH-^ail jjjlalixll jjJalaJI <gAxj 

jjj.l_ajl jjj jllx jll AiLix jj£j iP /i.wll .IjC. .0 CLiJaJI Aifr jLxJalaiij 

j_£LJ c. ^1 ■ .i “< .<11 (_ialjxl] A '../'ll i IjjJalx <j^aalj ^i-JaS A Ja>,nl jj Sjjxx.ll 

ijjd all A_ic. ^jLxixll l_xaljxll jlVuxx ^gi £JL} AI at) jl£xjll Ailajx <j,otj 

^_j!>Ij jl—£ j j —£11 jl lliJajpal UiV aIj$JI 1^ <^Jj lJaxu -Q <^OU/ 

.jLuSM 


jjjSljx (_jlj Axxjlall Ajaxill jjC.jLxix3l jjjSl jxll .iSjxll Ajajll 

ja^JJjl_jl jV) A _xlatll Am..'‘ ill ^gS ^A-tlla a S^jjjucaJ jjC-jl ..ilx jl jjjjj~£»a| 

A_jC-IajII A_jjkjll J_£jj _j4 lix jA / jaix jl£xj ^gS Aj.i% lx A-UjfLll 

^jlajj A < 1 j < . .. i a ! 1 r \. 'l l £} j J j^ jll A < p.»< 1 . A "v -v 1 l >. . 1 1^.1 , j j^ll 

.jlajVI Ajl S-lSl^H jj£l 

A_j£)Ij]I A_jAj ill A_.Jajlaxll AAjLxII Aaall £x lx jgjij jjS i illaj J3 

^gi ^jLxix jUa] gic IjjjS lilljA (jl ^gJI eLuiVI iTllil (JJ^vls (jC- (jj^U 
(j_ £xj V 4_jl Aiia. ,jx Ajjill iAA ^aja .[1*1 A t°“] Aj-alaJl Ajn.i'll 

jvi x jjlSx j ^i Aillax Cjj.^ai j'uxix t—iSl^xl ^^£11 Vl J ;_>* lie'll (*) 

Jld ^jl-3 ^ ^ - ^m' l J) 1-N. \ \ f 1 ‘l"v j l <OVS - ^ il 

. Ujajl ^Jal.S*u 4 tl A-Lc^j s-H-j\ 2 ^)2aUj 



_ a jLaell ja»-i JlLuj jl jL-iLaJI . '-at ■ s**. ^cJlc- al-'ljjl.la.j ial] 

li—A el jj ^aJ ^3 ^li^VI jasj3l jV O ali-laJl el jj e ,^ T* J^Ii 
,_] i.1.1 jl £<aj3l A °, la be p v" 1 , WII .lie. Lb-iaLa Llaj jjfLl L» — alj-laJl 

Ail_aia*i'Lj -Q 3^-^' allla-31 .lie Ijl _'»* ■ ■■■» Llaj jjfLl (^Aaiall ^jaaSLill ^Jaill 

jl_Laj3l J 4^\ jjj^l vj t jdlH 


V 


-Jala 


uailill ^ J-i»ll l _ s iC‘ ^lll l i ^Liu.aaajl j ^jlaLall 

.[^ "LA t®*l] A-bij_la l-iI^jI .*1 _ll yp"* ■ ■' j jLaajj A la ■ mI j j I fl liucj j5Laj 

^ jl .a., -ball v-jSljaall jaiS (.iL*j'i/l ^Uj gJajLj ^Sl^jll ^i O all^aJl . U 


‘t 


jl-_£-aj3l A_Hale __31 j j__« Abj jjJa aljljLeuj Jlajjj j jlaiLJ jSau !bli — 

. ■ *' I' llli jtaaJ ^gic- AjtSl _j3l 

a_i_ i^a^ \r~ allLlal jieVI eAA jfLlj ^'3-»ll ' I.1A (_J£ 

A.S-'Lv .y j»l oJja. _j-a aliilS I ill LaC. J jaallj Aji>le IgJ ^jaJj jLSaajll ljl.la.1 
^)La,. .j _lc A*al j]| alll.la.'^l £aa jaaaljJJ jl £-_j_Mi!Le a_dl^)ji3 jiLaJ V Ajl 

aJ t-C V (o -lie ^ . Ui ajl J ^jJaLdl jfcibijuJaJl jolaj^laall jjj^ O '•"O-all 

jl_lei ( _ s —A iillj ^jjJajii] AjL^)3a ^JaJAal . A-aJe j-e alll.iaaVI o^A JLgJ 

lal-la-VI .lie. LjJa.-i. 1 jy£^)aILa3l jjjjjaa-asll jajal^iJI jl AJuiLx 

alll^aVI *-« Jaaaljeil ^g.i^s.aj jUatLail i—jsIjaII ^j-ajil i_j_^uS f l jp» AaliiAaill 

' J <^- 


jejjjj-ta—S lSI jegil__j-aJS ^Jj A willj iHll^aaVI *-iA alul£ Ijlj .^O Ai 

v_J_al ja3! _31 Aa^ii_illj l_Jajl sO_jeajai j_j£j jl ^_ajjja t^a jliiUllj jgSj-v'l^ll 

. j'u^la]! 


256 




-O* P 0.?^ 

" Q-iui ■“■ * 


^L*i* v^y. 


Jtl_9 tUu^Lo JjjfLi P^)l ku\A l_i9I^a] ^jxi)l\ Jjl v"ij% © , ^ Y* <Jiui 

.2. JC. Jjjl_xial^jj ^-Sia-Ji Aj-aJ) ^ja ^jjuJaa^l ^^lalo-oil J^^wal-kll 

^ kflA xJaS aJoujI^j 6 jJaaII ^jl^^ll AiJala ujI. 1^1 ^jj£j *0 

A_r^.lj Jja . * £jJ\* P djJiakJl LaAic. tin a 11 l-IAI^aI] 4j.*jo-i]\j LiiJaLo 

Q —aJI Jjj £j Looic. wJl jaII ^JjiluiA ji.1 

‘JVI 1 


(j-aaJU ® ,V 

_lsjJ Ajjm -j AiauJalaJ! Aj.ixj (Jl_^»-a 

_j mbball (__>ii3llil! ■ -uaj 1 $j£«aj 2 jJ^j]| ^j| jjjjj JS.Xajj c 

« ^ 

j_ 9 *-aL_jH I j A ^ja. L& . lla._jl jiajl 'urn'm ^Lma.YI j J^J Ijj A, n» »nll 

4_3jlLa (JoLa jgia La£ ^jUnlH JjLBj Anm'H (jaaSliu Ajj&U (jialaB 

i_j— 51 jJ Aim iHj _jA LaC. 0 ,1 ^uiS ^3 JjljB JjlaaSj °,° ^*ji3 ^3 

_jJLj .A—aalaJI 4j±uu]! ^3 J±xj jLau ajfll j«a jl A-aUJl Ajfuijll ^ Ij-v j 

.AjC-Lj]! AAxjII ^A AaiunJI ^a Airn'i.ia]! a^a.4aj^>ll ,j_y£j 
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dtnh djuoi juaj IjU 


^ a j_Jl JljjJ! ^c. 4 jLOU (jULi> lilliA 4 A wuilb 

ijo^aill 13b Jjjc. 

qa jAu t4*j.wll ^Ljjili jbuVl i>AA*3a Aj^aSVI 3^ 4^a. J • 

• Vjl yAjuiila 4lL.ua ^cJIxj (jl LaLaj ^j-nla]! 


Ajjbjjfill ^l.L.uaVI (jjSj 4'u-s. i aAlatjSM L? C'Uj (JxilL (jj£ll ^jlS |j| • 

4 (&_)}* II ilil-aua aJI 4 ll_a. 4 _u j£ Uaj>J-»a. jl 4 _u u-Ujbl 4 jjj£Lall 

l$jc.bua Aaj Luj 4 jjIj jjill (jul jSlI (jl ^1 — ^‘sxiaj^n* £t-ab^>J ^ j ;'irt 
.^jyaJ Alii J — 4u^£ Ja (jjj dAa^ljC- Sjjj-a (jlij^/1 4ilb 


(j_aC-l ^ ^a (j 4 jSviui S__j^3 A'La.ia La (_£Ax ^■b^a.jlj ^>Iu 


(Jj-a_ill ^_3 (_ya^Sj\ _jj 4L_ll_J5L1I ^j-a (JulLill ^3?-^ 4jjL)34ill _p)-ill 

Al_au'il (^C-bj jl^a.1 (j-a £_jb 4i 1 ^Ic. Lll jjuaill jlVn.u Ljda. t^-uibll 


. ^ 3 "’' A » ' '1 S ^ 2 /.jl ij£ll 4_J_juV I Liu 


A j . bLla 1 ’ ir - A uaA 1 J al i"..jl (jl^a^H ^ ^1 j L> 3' JJLaJI 

7 4_uj£ 1I u' a - a£L1I i—jcjj 3-a ^j/i> j 44initial!j 4pbjjill 
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jl_£ IjJ 1 ar- _1] AaxAl jjSyi jj-aCaill . CjjJaJI ^i*JI 

lla^a (JaJ jx liLa jjj jj^J V ^1 jlxjS/1 Ll*alj ^(JlLaj jlS-sjll 

Ci jl£J jl—* jVI ^ jj£ll jl > (j >i ^1 ^ II (Jj-aiJI <^h LsjIj Lo£ .^Sl _jil 

* 

»l l-Agjj . 4 Ij-C." * lAjSjj ^jII L-Jjl^dlj AjjLoI^JI 4 \j \... 'll Cil^jijlali 

(jj£j ,JjLalla ^jII < A-ij i mill Clljjjlall ja^la jc. Ajjjlj]l Ajjkall oj£a ^Jalllj 

J _ si .^SLuiij£. iix Clljl La JSU ^ylc. AlC-lljll jj£ll 4_jJxJ ^ykUaa iljjlj LaS 

A__£jLJI s>L iiU^VI *JjU- jl o^UJI J^l ^ llJ Lbl j 

;Allmill JjI ,_£.!]! (JJ.ll! L-iail (J^asllj ,i_j^._jll A ilMU (jjl_)la jC. 

(J J L.1I ^ya _lsu ji^aSill aJi^jll Ai^ail lAiiuilall Aijjl Aij^l LS ^* 

^_^aisia jl*jVl ^-uiaJ CiljJ! Jc. ajj^J! AA juioll ^jjlll aJV-Ij jj£j 

Cj^-™^l I ^^alsu A*all C- LCsifill jl 4 o ip -s. i ] *' ^^jj^ll i^ll^ j ‘^J Q , 1 'm' 

.ajCo ojiioflj j£«aJ ^1 (J_jiall (j-aliu jl i^*-i 1-“ t jjJ>JI 

jj__£ j _A t_l3l^c (J£l A ua'llj J_ja._j.oll t Ai.un uall AjiVI Ajj^JI * 

ASjLLa ^ jjjjjll (jl (jJa_jib j^ .jLtjVl ^L«a.l j ^LtiS/l y^Li ■lia.j 

jljj_2k_j^ ( _JJ liSljjl ^ jLuVI LjLLj jLplc. jl A . .i^v, LaA jill 

if ” 

A _j_)laj AlliiS. H j~^"li na jjSijji jjjljll IjlA jli (a^CalaJI 1 Air- Jala 


Jj c- *. ujal^jx jl A-ai*J! 4.j ',-i'll ^3 e-lSl^-o jjSj j! j^>4U v • 

^ ]J i^Aj J A__jj^)l! JilL jV cAluCJI AoiVI ^4jj^ Ijj ja Aj-ouJI Alfmill 

V (JSL—i ^a j4i* L 4 A P Ci-iaJI aic. Cilja-Vl (j^a«j — yi-^l ^I_^J1 

^ , Sj tQ j_a>V i«L»- *s Aic. LoilJ t^—ial^all yi AauuILj LCaLa jjSj 

. L_lSl J^ll jjllluix Igajiai Cl .ia-V I 
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4_(jj_ £j oa _a. ^jlc. ^ca*JI ja 2 l£ jl qjl ^c.^]l ls ^ 1 

jl (_)><*>. .ill llife qa 1,1 ^Ui3 (_£jj L_SjauS 4 A_JA_j]1 A jj.aj Sj£a il ■» ■"■ ■ .'V 
.0 j£all olfl, AjJa 4aSliJal Jaaj jal jail Aj-s-N.U,^- il 

Aj ’S_fr]l jt ^3-atHj AAaj AS AjjV' jjxj *><6 jl j<« ^C^l Lff^-S 

jj £ j ■ A j*. sl_j]l jl (Jj_j 3 A_aj'JLa jlj 1 L$^. u "’'H ~i// JJaII 

(J 1 * 2 ) -a jl_£ 111 I_aC. __>laa]l L_s^*^aj tAlajVI (-£ <j 9jSljx 

J £ SSjaJ j_j£j t(,_£ JfuU jl£jij (_glj 1 j~l> lx jl ^ £ j* jl£x jj 

oA ala .a 1_AAA A (j'slall j ^-jlaJI (Jj-afill c_ijaj - f.lfllityI jc. A*j]I 

Ajlm ill jj £ _jA £§1 _j3l jj£j (jl Ig \yjAl (j£-aJ V (^1 t^£il $.ljjja 

i_jjI__ajJI ^jl j_j lilll (_gi Leu (J£ jjj£j ujja) aIxjSH (^c-Ijj (j£LJI 

V I_a A_^jl-i3l jL U_^iaj j»£3l eLljjS CiH A_ja_j]I IjAjI tAj^-o^all 

.(Ia_jA gr n^ij jl (JjS ]_$]} AjjLiS (JjI jjiL]l 4 a j C- Aj jjiJI j£-oJ 

^_lc- J_jj*j1I (_£A_ 4 Jja 4asjxC. jj£1 ^caa £-0 B (_3aX<J| (J-olstJJ 

C i. 1 M (jjll Ajiuilill AjiulU oAjja ^jAllax (jA ,a> .ik.)' lilt) (jl .4 _lo1*JI AI^jxaJI 

AjujJa jUftVI |_^ AajH j ^ 3 O^) AjaIxII A-ui^L c a 3 l (_J)Ia j-o IgjjSlAj-a-a 
jl j£ju V iiiUH Isoia .aljaJl AjS ^If- pliiai] jllxj ^il£j lgj£lj i^^lail (_]aC- 

4_j^lij j_* 0 AaJI Jj5j (jjS-aJ V Ia^Jj cljjLj_)iaj Aaj j-o jj.^£Vua j_j£j 

jl I_liA. j<s Ajl jJal aAajxII oIa Ale- ^^ja. j£^J .^UaaJI aJuojaaII i AjjjyjJI 

jj_ £j as l^j-o (_^lj ^j^jjaj]! CjI^jjIjII Aja£I (jl]l (.jjIajII jc- IlLo — (jLuj 

Ajiu_i 4 jLui _lill A ' 1.11 ill JjIaIuj (Ja ?AlaJ^I (^J^J jj^' jl jJ jljAllma 


?1 i>ijl AjjjjajII jEjlajil 
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4£_sl_j!3 1 l^ig < I AaoaI AjtjJa (_]1 jj-JI jjl Lojj 

4_ ilSa- * ji_ jj 4j^A_j^JI LLiJail! ^j-a IjJlC (jiallj (J- «ai3l IjlA jli 

Aa^a. 1,^ j^joiS .jUljV) <^C-ljJ <jj£ <^J (^g!Dlj UJ^ ^ UaLoj 

5Jj-a !! (j C. <■ 8nil'll (jC- 4(jjSIl AjC-ljJ^ Aj-iatill tjc. <IaLjia 

jp'j "ill 4_jaOUa_ualj ^(jl£-a^ll Aj^xla (_glj (jj£JI Aj-Ixj ^ ’ ■“** j)JJ A SJ-ftatll 

.J_^lj fiLajI ^ f. jjJall Ac-^Jjlu (jjjxj 4 U-v"', ,il jyi Ajkjljll aJlC-Lu-all il.il wStl 

_ jJI 4Jn>u_ ij 4 V'S/I AjJa (_£^i.l 4 ->.«». 1,^ ^joi 3 laxj 4 » jj.*-i i 

4 '.a iILj (jj_£JI 4 (jc- (J1 _^juJI i*<1 n>■ V' 4j!!iLi31 ^LjisVI (jialjj 

.e_pJl SjIjiVIj t LS C ' J 4 L>®_^^ l ■ lljmjl J 44_uLa^ll e 


<j*l jjJi Aja^Lkuai j Aa. 1 j oLajI ^ jJall Ac-“l, *l 

4e.j", tl .1_jUjj 4 j-i 4tyLuJl A. ..J--I a ( yi AuiL&aII Atj*u 

uVt kj_Jai, J*41J j»J ji 4*4 Vj U-Jjioj IfuiLd (jS-M V 4a.! j aUJ! ^ 

(Jl_ial diJau li^jj . jVI Ja^jJai £*<aj l^-al \Vwul (jS-aj V ^USLj 

^yJa*<al ji tja I jliil Akul jj Lla l$oJI jl (jlaj jVI iajJaa. ^ujyj 
^ f>i2l ^4C>ui J u-Luii jSl^ll (^i ^ilkuaVI Xucl .^jLual 
^11 jHUI uaj .(l_i 2|jjill jjJI 4 wulllj) (jlljjLuila £j,y aSUaall (jjAlajVl 
.AjaiUa^VI AjjLuuji L$ji ^jAc- AajU]| jVI Jajka 

[n *] OjjaIjJjJ -o- .5 

Ij si'iAj Ijl_^ j3j _j 4j^au (jl£-a^ Aat-uia AjjJaS iiwl jjj 

AiLaj uil — 1 j^A ja. (jjjl^Laj \j]l jLa \ ■«(; j£]j (jiLaj^S (JjjJLu.a' 

_4 (jl_J l^jic- l_1jjJ1a]I (jjAiJalllj .lajj sIajI ajj-iall 4£.jjj (__>u1j5 

4IV 4^^ 4 ^ £ ] !^!L .o j_lajl j N l->. ^»l aJLux fl^C LiLa]! djl a^.V I 
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US .([V© (Y£ *vr tVY tVI t v. (11 dA ,1V (11 (lo d £ 

All a"; iill jj——s ((^ajljACuul j ^JJUC (jjjJ i U] (JaAcll lift 

(j_j__£j (j^l j_ nil (jL (jiajJalllj Aal j elall f j - all Afi ju (jjjxj 

(jl A r -\jJa (jl* ^ (jl£ llj La (jjjaj] — Ac^jLall AilaJI (jl £t_JaJJ ■ Lwll L>.d 

(jj_ j*jJ (j__^]j (Aal J alajl I L,' f J 1 -**H Ac^jui A3_)*-a (_laj ((j^LaljL-a 

^ ft — ^jjilal jLa IjjfLj (jl (jjjAaJI !_g\c. 1 _ j (Aalj alall c jajall Ac^>jji 

.^31 jll ljj_^iaj (jaac _yj*j ^il A^LaJI ^gJc aIVa 

(j —a Ac_)Lall AalaJI Li] 1^ 13 u aJL-jII p g ii (jl liljla llj ((Jxilljj 
(jli (A _ja j-a jA La j (j j£]l Aj A*J (^ic (jal j^ll A^OUaj^al jjjIj (Jjlaj (J^/la 

^_3 A vlj olajl ^3 fijjJal I Ac.ju (__^uLs3 AllaJLuil (jl .AijjaC- (jj£j Aajlill 

(j^l j j jjl ^ jju lift ^H Li■ -AV' i. i■■!•<. Lfl Vn»! ^» i'j Ajl La Aj^jaj 

(jj__SJI (jl l__Ajj .Lja__jl LiaiUa_ual (jj_ £j a A_C.1 juall djlAaVI 

A—JaaJ J_ ic (jal Aja^a (j£ Ajl ^glc (_^iAalaJIj aLl/^I 

aJLk.. *a l*Aa—jl jA _)ijalajl cjj_jju (jl ^ixj (jcl jp]l Aja^Uaj-al (jli ( ‘uV>‘ 

j —ft La (jl £tjJaLi3 (AIxjV| (^J^li (jj£ J* £fllJ® (j!£ _j] ((^LilLj .^^-laa-al 

^jJc- Aacl a u V ^jhj^l (jj^ll A_jaj (jl Lajj . ISl jlual .lawn m i Aja_j-i 

(jl_ £ >J a1 J-kIih ., a (j_j£j A3 (j-al jjll AjaHJaj-al (jl c3Ul (j^a liij_jl*J 

.aLuVi LjS ^sijii 

• I -A a.1 J alajl ^ (■ ja-<all Ac-^u (j;U*J (jS^j V HLal V jl LfrA 

ftA_ j*j A-.Jati (^1 A Alaij (j^ Aal j alaj! ^3 t _jija3l Ac. jjj ^l^ Ljjl (_pajpal 

. 2^1 H A3^3lLoL3 (^aJ! jui^jlIj Bj A jyj AsLuiaS A3_)jla 1 ^Laj uilL J*aj ,B 

(jj S5 (jl OJJJ 1-3 »A cliLa ^31 yt. Ajc (jxjB (_>dl^ <■ - lUilj .B (_j| A (j-« 

(jl (^-, a in (_gl (Ajfiljla (Bj A Ajc (jjSj lift LHaa (^3^ AtjSAl Aj^S^jJ! LlllcU 

.(j^ljAllj l^TlLal L ^ic 1 g .atj Sc. I jill laj 
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A_jSI j-a tBj A (JJJ Aalj alaji J f. ACjau (JjjUS Jj9 IS! 

Sjl—ij) ij \ jujl (JLujj tdlj (JxiS (_J Jail ^Aal . jj jiLcill Ajc. jjAc-Lull 
Ijc. juj ^ i _ p lx*a tB Jj A (ja ^A-a^So*!! lgJC._^*jul A-aeSiLa J£VI (jj£j AjjuAa 
pjjJali Ac_j*u jjjjujl — Ac. Ja Alla Jj Lij (_£Ajj (j£lj -Aalj ftlajl J 
jljc-Lai—SI (jj£i (jl JL3 j ‘B J] A j>a (sjLij J j') a^Sj £>LjI J 

(■ Jjja_SI Acj_Ui Aj^)*A ( Lagjiisl _ja! jj£Jj ijjjlial jia (jjaiill illlj A3c. 

. LaIa AjAlaVI 

I^jS a-laLuj iB j A -lie. (jcC-Lull Ali9ljuo Aljta-aS ^^a.1 AjijJa lilliA 

^_9 A_'ailJa C AcLull jj Jj -B J] A (ja C AalSj AC-LuS e^S-nll (JliliVI 

- » 

B AcLu_SI (jj_ Sj (All_ia tB A S-i< iH Jl #.Sa±l Jlj ^v3 lA AcLull £a AjIAjSI 

jj—a 4_3^ r- JUlUVI Ajjlall Ail Jail aAA ^ a. in .C AC-LuIl £a Aj9ljla 

AA_*^1 A . %iA i “ 1. ,\ ll l A ‘nil <1 1 A -S- \*3 \ f 4 Ml M l A f~_l . .il l j~. 0 

J jl-s-MI (j__£lj .A SUft.1 (j£-aj jcLlI I^A (jls *r . J/l ' ji t^_gjJ.ulSI (jajl 

^ _g-9 J Luauj IjjJ i i»1j ^1 ^ (jlS La^-a^ (ja Jl AAaj (jl ^c_Ja ^j (Jj9a11 

Ac- La—II (jl iaaV tlLk .AaSIj AC-La aJoauJ (jjjAC LLall (jjijcLull (jal J 

iiSI 3A Ac.Lull huj-i (j^i aj V tB (Jj (JuVi laAiOj l^AiSaSl Ig-iaj (jinti C 

C <-3j_9j (_>»^ V B AcLuSI (jV <C Ac-Lull A miI tii Jc. Ig jailj opl JSI Jiaatil 

B A£.Lu—SI (jj £j cs —.Ujauij Liaia LSj ^u-oVL Lulj c^^JjjLaSI 

_II (jaj_SI (j»a ^jSI Laj ^ S-i'vS S-iu3->3 (jl Jiiij tA AjC-LuII ^-a Allal JLa 

Ij- gh~ (jl Bj A A 3c (jjjcLuSl JL »/'J AiV tC Ac-Lull A.iuLu a^Jxi 

.(t ,YV (JLuuS AiaLua-oSI ALalj-aSI JSu) c Ac. Lull IS j lull AXaxaSI (j-aj 


A SLa — 9 La£ 1 ^ mi3 Ac. JaSI Allall (Jaj Jl jjll J^ 

(_g Sj A alaj (jaj . Bj A A3c (jcC-LuSI Aj9|jaS AcjjJaSl tilljlLVI ^lAaLul 

(_g—LaaSI jp;j IS Aj3L<al Jt i3j (_^aSI j)-ojSI (jcall j)AJl JAaj jl^La ^ ll >,u-s 

JaxS .B Ac-LSI Aj 9I_J Ljjju-ia (jj^d ‘B J] jj■ ubj Li3c tC AcLuiS 
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t*\ jj ^_)-u\ J<1 j£lj ‘-^Ij slaJjl C 4 £.LaJI 4X. Jja 44j»a jjlj £-laaJ tilli 

J ^jx4llj jiaaljOA Bj A jlacLall jj£j jl ‘ -ja. j {A^c. jaull 

4 _ a.lj al aj! ^_ 9 c J>^>11 4X. j*a iLaal jfLttJ V liLal jjj£ jiil 4jl 

J_j . v i li ■ -~iV 1 t_unv jj£j 1$ ‘ma*'! * jt. jll 4 tjjl-ill jl *» j Iaa tlojjjaj 

^ .>»_j£j 4^.1 j slaJjl ^3 sjajall 4 j-*. N l*■ >-.1 j^/ jj£l ^ a ■ -»j jill! 4jl 

si_A til_j.il (j— a (Jjl . Lua _ J S^cLuaII JjljL^Sll jal jail 4j-\.N >.. ^-.1 1 

oX-xj j ail -il l J t[TTT <jo t*U] 4_jjl£j! jj jA 4 ^j4ja 11 4_uajUaj-a^/1 

l jgjjjl 44 ja* 1I Igjliia^Jaj ^Jj 1 ^ I*. |_£l jj 1— aj j£l j .[^ £] jj. tlaS jj 

ja ^ . >. j La£ (1 1 T A j»lc. l^Sjjl ja jA [*\ ♦ ] jjoa. jj jj| jl£ ,4aj j£ll 

1 ■» t**t1 jaxajagll tillj t C mi$j i h*i ^1 t i . ..V1 ^a jSlj . •> util l4A J jl ^3 4 j1j£a 

.([V© tV ^ tV • ] 14C- Laos) tilli ja 4*_)l jA 


4 al-vll s jjlLjia jj£j ( _^Hll 4ojj£]l 44 j*a!I ^A Lo ^j4 (J jIaj lit J 

t.I_sJ j sLajI ^3 #. jjJall 4£-jaj jjoaj IoIjIa. IaK 1$ jlc- (jaj»iv.i ^oll 4tUall 

jal j_olj 4^.1 j alaul ^3 (. jjall 4 £.j*o1 4j5JjU 1I 4ot.j4 jail 4_iijLlajLaaVI 


«u 


^-Ja. 


_xal 4jin'llj jjflau aJIa ,j Bj A joacLui 


ujC-l .s4cU1a 1I tlal4a.il 

« • » • W-/ O -/ * W.» • 

e e 

jA 4ajjj4ia sjLuij t" il.ujl . 1 j jfLti ^3 j^ lAj La^ 1 Ag ji j£ ^jjjjlj jailaAA 

4 ic- B 4 it SjLiyi ^ 4jaaill 4jc B AC-UJl slaill ^ A Ac-Luill 

jjC. jj^a J jjoa. (A sIaj! ,-i jjill ( _lc- t «l4.11 jAt.v^ t 4jaa>Jll 


./ 


5js.Uj _II jl _jl 1 ^jjag j^Aj loA 4£jiAl! a«I«.II jb jlsjc-VI jjijl ja jjSj Ijlaal 

jjc. jjjc-LuJI ja ^4 j tB Jl A j* j j^j jjaIjs] t' , u,‘' , *i. , 'nnl jill ^^A Ijjlj C 
(jO 11 - Xaj jljiLc iaJjiUlJ Jl^.1 j dl^jl ^5 C jajj J *BJ A 

A AiLuAAli ^j-oj C j jSf JjS-aJ 

jj——* uj)>4i iA-a^Luc ^uajl AiUnjftJI <^Uj 4^sljll j£]j .a^c^Luc Bj 

C ^x. JUJJ JjjSj J ^.x-Uj 4 J_^ 5 a 31 tlil aC 

• AX^Loil Aj&IsaII e_j-Q j ^.1 j 
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(J 4 fti A L_)iikJ j/ tajlx-l IJjiSLa tllAJ jll Ac. Jail Alla. 11 4«Jn 

Ja—13 1 il j iA Jl B Ja jl B J] A Ja ft ja-iall Jc-jjoi (jc. ft^Ju 

1^ JS_^ Ja ii !^£Aj .A t —t '2 —t^ 63_$jlSIj i—ilAjJI a1a.j Jaj (jjjajj 

i-Lji *»■ 3^.1 j sLajl ft 4x.^i 1 Jnxj bjlc-j t Jj. lij (jju V bLal 

j__A lia.jUa_i^al (jj s^C-liLall dll-l^Sfl Jal J (jl '•» J 13A .£■ jUaj^aVI 

•la_13 £L-a Aia! Jx j) Jj e Jill Ja LjUaaJJl J (jjj»* jj<aj — L-iajI 

1 AjUdC-l jj^-aJ Jll t t A 4_SaaJI jjj£j (jl (j^-aj tLajxC. 1 -1 ■ ■'-> 

•t'~t\ 6 Jill j-aljj 4jaaJ J t £_a Aial Ja 

r 4 =rf +e (/3 -rf). 

jjkbj aill £■ jUa i^ajH Ja! JJ £ = 1 / 2 jl—. 0 < E < I < - - Ua . 

i 

A (J—II B ,j—a J B A (ja a jball L& A] liiL j Jj ^ jll ‘ f 4 = tf 

. jjJJJ JjuiLa 


^jUa_i^aj/l IJ_J Jl_j Jill Jjuall (jc. (JLaj J UaLaJ ^ajjll Ja 

Jl—jjal Ju J JajJ 4jb JjSI! Jj (JJI -Ala J-a V ^ill jr J-Jjall 
t_i_^a Jl jl—ivj La bubJ ti ijL^aj aJLuix jjJb (jl _jAxj V j-oSfl jjSf tL a 

j SI j jj juuiill Ja ^ jll I^A . LaLaj (Jj ^la VJ (jjb ^iJaujuVl 

4 9j«_a <—iLi j£,I ^ II L *u Jjj S- A,# ^ ^4 !><*» bjlj 4jiuil JL Ja L ab a 

^_nil ft Jim all 4jjjjL<a]l jjl Jj 431^3^1: .ft J2»-aJI C_a3l_JI (iUj J ft J~u.ia 

^ jUajuaVI j) baJj alajl J r j* -°H 4 £._)jji jjAuL ,J 4iiJLall 4l\^.SI (JjL^j 


4 oj^.r- (J*iSL (j Jj Lil 4 L.mS ^^uLill ^jjJall 


. JujLoLa bblj IjLj a j* ^aS Jc.^^ Jjl _jA JauijVl ^>1 Ja* —V' Jj Jj <<JLJI aJA J 
jj—£j L_j ui.j Ac.^xaj Jbj 4^31 J J 4* jjJaS jl I bjla. LjJj tJHall Jaiui Jft (**) 

\ \ N J*v 1 Jg. I'll ^ 1 i l 1 1^1 I l^ IaI . ^ 1 ^ JfL . .ll^ ^ jjg. 

,A*3j1a jjC- jL-u La£ tAjjlaJ j^3j fcp jjJaj-oJlj j| 
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A JjjSc.Lj.uI! Jjjjj^ll Sf! AjJ jS-oll JaJL oj , ) JirfS 

AjJj) -jJn ojL£J c/j Lu -A ]n^! LUC. . IA£ jJa* Jl3 AauuIIj JjjS\£LuJl B J 

Jj-a3j luc B •iSc- ^jjiSauj .B AC'U! ®Iaj! A *LcL»Jl jj^» 

jjSj 3 jisll Jja CiUivUI ^g\ jlui.1 j) . / 3" 1 -lie. A _>3-l 3 jmO 

» jjJ a II 3r, j ,.. jjju j£^j V AjV ^LUai-al a]Ll*ui (pi £_a <Lolj£la 

. Luj^)ZkJ ^lj aL^jl 

J£— (j-a!J^ll! AjVAj 1 _S^)*-o ^jaAalaJI^ Axi$\ jjfUl (jl Lojj 

^_jjo j_Hjl Ais^Ua—al ,jl__3 — a j L^ilaJl AlaaJll .lie ^-ol JpJlj 

jL_j ^ L (ji-J! h.„ jV» c ^lk^.VI \jj^.1 jl . A jA La A-rxULu <->l 

tju^ .*>.11 (j|_3 t^£ - \ / 2 (jl u _i*-ajj [jlll j\ 1 ifu GUj GLkA (. jaJall ^JC-^UI 

,jl_j j£j i *1, } -3 ^ 3 j, g Lij 1_o£ tt!?j t* Ale- (jlatii (_jjLIS 
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£_jl_jll jjl£ Ijj Uik^Uaj-al l_jal JjA La jjjfLi j)l (j^J 

jj £j tl-lgJk (jj£ .Aulia jl*jl Aj^Lj ^jjLaj Ai.lj 2*J <5 jLuVI ( _ ? cljj 
t4__ix3lj (jj__Si! IL_A uLil^.VI — V SllA I jxl jj^l jail Aa^^Uaj^l 

^ S (jl_*jVI A jiLL LniJ «' •'A"i,,il ^Jc. ljjjj-al ILj iAj^)aJI lij^J (_J*iJljj 

A_ji ^ 1c 4__j]l j laj]l » ' n -iLuYI Aaililj A-Ll^ ialLaJI jLali.1 

J _ a.lj alaal ^-2 f. jjjall Ac. jjuu jjj*"' ^3 Ac. jLa!l AilaJI Ljajl ■ lj jjJala. 

' j L Ja A AiV (_5^-laVI ^^^ic 1 j^'J V f J * (jl _aAj — L^j 'Li I^jaujSj 
1. ‘Li IA I jjoi LJLuj IcV Ac __)La]l AilaJi LiL-aj A&] . ,_jl£-a^ll ^3 JuLU jyx-a 
f " 1 _J__Sljj V \ A 'J3 t.li.!j alajl ^3 ft J j -~ 1 ^ Ac^uj] ^QjWll ^jl,A8.a'l j)C 
A-Uaala. jllLaJ V ^laSLj 11 (u^ ,,a j^’j^ lifla jjllaaJI £jjl_j]l (jlfLajll ^3 

A_j^jaJI U1 jli tjlauiVI Ajj^Lj Lai] ^>1 ’tA'lmt j^-Ic. jj^aj lajl . tjlla AC^Jj-JI 

^ j_ill i_i j iiS n ^ a .^ j J^ja-a IgjV ‘ft j^.ll Ac._^ui jl-iLa jlaaa.1 ^ 

.ft l , a $ nj ijilij ,^a]l jaiclual] jap j£ll ,jaj_jajVlj ft 


Ji oL-xjSM jjS gf* AliSJjaui .j_j£j j>-oI jail A, nuii J 4i'j ^ 

<ill.ia.VI L)-<1 ^(J^aj IjCJ jjao_^a!La AaS (—S^}*J l -^ <l 

9 

j_±. A_ai3l ciL-t jjj_£j (jl '' * ■ 4j n,ii L^i'n’i Lajjj tAialjiLail 

^jj_£ ^^3 ll^^Uajual (jj^J (j^ Ljajl V jLli (jl (jVI 

oj ^ AjS Jj^-j "* j* ■ aj j^ai jail Aaa^Uaj-ial — 2^.1 j L-iiudl .jbijSfl 


j»jA £i j—-O (»l—c- 4 jLa ^ »JJ i^yllaJI Jji_j]l ^ ^aa. aja Aiji^oJI j;jj (*) 

jj—S j —* £—al_jJI ji jjSsjII ji^J! j* Jl ji V ‘ jl^ ji' 

^ jjjaall jalull ^Jajj j^lj ,._ s .,~1 J jA jl£^j]l j_$^L Lalu tjLtjVl 


.1 j $1——^jl ^3 jjJall AC.^)iAll <11^31 j ^j^Luull 

$ jfr.iinll jIjuV^ AjjvIj oj 0,5^ 3^ ^SljS 

. ^iia^cJl jj£ 3 l l^j ^jjl J-,"kJ lik-aj V] 1 ■ ■•■n.VI j 


269 



watj yalyall 4 < nmi y® ij£ .4jalyLal1 i2jl.li.Vl ya Litjjjaya 

£ y-». yl ^ Ixj 1 tyl^-ayll *>—itya ayiaia 4 j 3 Jlijj V 4jl y 6 ^ypll 

.AjxSIj yl^ay^l '■— •l-^-l 

Lag-1 yalyill Aji^Ua-i^l j yalyill 4 ji..i‘i (jl ^ J ‘ '**y'l 4jljy]a (JjJa3l (_J*J 

* f ^ 

4_Jill! L_iy*j i4_t,aliJ! AJiuiill Ail AjLii Jjjyla yC- y j£j lilyim-a 

~yg °•* <—Sy*4 V y^J 4La 1 L»jyA ^11" » jg a^ yl^-ay^ Ajjj-oJI 

^yjall -Ljyiali ^yli AjtSlyll dll.li.VI ^Jai yl ^g-i*J li& ,[V*l] "yalyill 

^_3 Ajjjmi_II dlL-S^Ltll (jj_.li ya lg mti (Jlill IgJ 1, Y (_K ■* ^3 £t_iJayaJ! 

I gjl ^ Ic- l__gAjyxJ y^-aJ clll-liVl liilj ya 4j 3 .iiJJ V ^Jlalljj 1 jllajll 

^ 3 y-alyill ^yg *■" ^l-lilml ^^ic. y-ai liil jJ 4 till j) ya ^Eyll ^glc.. 4_Lel yla 

^g_ 11 (_L-a__j L_iil5 t4je. y__jlaya yl ya£*j V Ail 1 * 'j~>- tyl^ayll j 4 \ y ..ill 

1*3 V\ . .l i 


•OS 


yl — 4-Uuii Amyi 4jli ^gi yjjSlya ylijC.1 -ii& t Umi yal J 4 II y j£L • 

4_ItoIII OjE- (_^l t*l,Y (JfLi ^gi Jajyi-oll Aa3 .lit yuSlyoll (Jjliij 

j_uiali A _iayl jj A lalyiall clllliVI ya yLialjia yLiS lagjll yj&ua AiU 1 

£_ lAy yV 4yyiVI ya AjE ylaya yS ypisll lilt ya yl yjSl V y-*^J t^A^liA a 

■y j L i Ob IgJli yjSj ^gjj*iall Jajyial ^yli dil-liVl 

£ Jai,— Am .81 4_ in .ill La^QaA^al yalyill yj^ t-^-j t_jilya jLIeI ^ic. • 

^g 3 ly 2 k i_j 51 yj yjSjj jL n'ua l^Jl^ yjSj ^yiall iajyi-aB ^yli>. djl^l 

1_«£ A—ili-La y-ia'b>. Aiayl yl tAialya l^jl Jc iJLiIjl^VI ya AitiAa CjIjS ylui.1 

. 1 ,Y JLj ^ yua jA 

Sy_x<ua A_15 J_ ^jj V A_ilj — 1 -My‘i*' ^11 La^LaaV 4 a. jj j 

Ljy A ^11 r j’l_i 4_ jl 51 jll 4 ell'^11 l* 'U •. I yj ya IjC-yJaya 
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j-aljjJI -A-j^jUa^l 1 uit>» jxl j^ll Ajimj jli — ^ j* j- *al' 

(jl_J frl—C-ji (_£I jV 4_jic- .li^Lill t i v^j lAA jl jlal ' \(jji£*Jh 

J_^jj V oil j_)ia3ljj jl laaj/l In i rol (JjlJ <i2Jj ^lui jal jill 

4__j 3 till iA j£Jj t^^j-aljll! A\ uni 4 ^j' j LiC.jj-iaj^a a jxaS-a dll :^Sn (j-a 4 j 3 
.^(jal jpll la t, .al ji-iC’ ^ •s jnj Aial jLall dl.l^.VI j-a jc. jj_<a_j-a ejxaja 


jj_£jl 4_jJaJ A _ ^ ^_& A j'v.N U. -^N;M jal jl Jaii ’Lual 

<_uj _aj 4__jV t-ij_=kjl Ailuij AjJa Ljajl Igjj (_Jj i[V ^ tV «] Ajc-ljl 

. -il vSj\ _ 1% fjj$k jA jj A u iilib £3 jl j jj ‘ jVI 4_ij j 

J_£ u _II Aajoullj J y^.yb jA La jl ^...u j .13 4_j^/ jjajm-a j jLi tilli j£I J 

jUaj_al AJLaa-o j jj .33 L-lSl^a 


jj jpll j^-aJ V — j jll j^l jail A-i^^,Iai-tnl j^j A I. Ayyi j 

AjLa^a V (^ajUaj-al 4j£Ij olxjVl (j^Li j j (j ^^iUau-al AlUa-a j jj jl 
' A —*■JJ ^ A —^ jl~^»jll £* j j jj£ ~ a\*J)1\ j j j 

j-ol j_!lll Aoa^Ua_L-al ^JL-^a ^3 A.>^\ ^1 — (jaiSxJlj ^iSjlIIj .A-^^Ua^vaVl 


j 15 J t4 jllnjj CjIEUJI v.^UIk j>J dll-l^fl j-o 3 jj-ala Aj 3 d^.JJ V AjI l_iA> U^15 j£5 

— j—^ j_j| —c-^Vl Iaa ijjlj Ji-aiSl ^ij 1 -jjIj Lftl 

AjjLuila in jl£-a^ll JillI (jV ^ aia Aj3 V 

JJ^Il ^JjldoJl /jlaSlUll i iW*il A-ix^l^Il 
^—ft hi ,A^^\ \-kk<n)I\ [^*^] ^*ViJ^VLa ^jl ^C-jj ULa^l 

j—5 . ^ s = 1/2 *—isl jj 31 J jl£ aHjjI Lo J Ua JolaUll f- j>>> 

Aj 3 J gTijma t^^Uai-al aJUjuj ^cl \~\aW J &3A Ajj^)Jaj J 

V 4—jV) Uc.jjJa_^a Sjj^xa ^5 (£ =1/2 jLu^.tj <i-aljlft51 Jllll^Vl 

A AiLa. ^^3 jJjUSI^aII ^ lA-y i^,*) U (^^Uaj-aVl c..u.*a, 5^ "J** Jjl-aJ 

(jl JJ 11- -fr 1 .ll&jjJaj-a 1 ^..u.fli 6 jdcdcJl Jjl^Vl 4^2 jjjiil 1 ^1 jLlj jl A.iun.i 

.ll^^Uafc-al j^J 1 jl 4 Lilian jj^J jl V'lJ j-ol jlll 
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aJjj ^ jLil .Ajc.Lj_)]I (jj^JI A_pkJ A_^_a. 

:jljJ ^Jt-a-j-a jUal A j/X (jj£j (j^ljjll Aja.^1 }*>>«»>' <jl [VV] 

JL iViVl Vj aLI _i)V Ajj jjJall ajLiyi jbUl^a.1 -l , 'A'b..l ,j£LaJ v 

•[•••] JjA H (J-a^>lII O'®l_)AiI ^-aJl& J»_a$-La e-Luaj^/ tiJl)lc.Luil] f- laLII 

A-^\ m Lgjl jJjj iA^alxIl A-j juaill vjjUl£*a_^ll j 40 AA Ajjj> 11 aLiujVI ^>lal 

.t_i^l^ (jjA (_g Ja 1 «a' (j-a! j^ll jjl A^j^ial q C- ^-lAjll Ift-jS (j£Laj 

_ 3 Ja _S3 A^JL_o A^]1 oA& jjl A aje-v jj . ..a* V Ajl 

jjJI A j.mlllj Ja43 aL*jV| ^^^-Ljj UJ^ tjl W-jl LS^" __>IaVI 

g a-ajl J Ij A A. Li. ^ 3 I j-uiJ «#jl jA ^lal ^3 (jjjsl_)u> 

. jIxjYI ^c-Ijj JjS is^ (jjbajJtJ ^gjl l_j^liiuu] ^jji^alA11 ill ^3 A-juSLiall 

_j _la^il ■ ■*! fc ^3 Ij-vN U. ^.1 ^jxl jjll (jlj ^ ■ >»«* ^j]l A A ...I jll A Ojoll 

o « 

jjjljJ II (j^—jSl^)-a]l ^)j-<al 4Vjj .jj^ll A_^.Lj1I Aj.’iV ill I l/w >a ^.^"H'l 

^ jLna.1 jjAj (j-« ,jjSiui3 oIxjS?I (_£-}Ll]I (jjSJI jA A=k.jJ La jl ^^Ic. 

_ IbaJ > it*- ^j-alJjjJl__j Jj__ 2 kj-a A_jl jjlc. AjII ^lajj ,_£.ill La Ij^jSJ (jl 

UJ— l) ‘aUjVI UJ^' 'SA & OJ^i ^ L?' J^balaJI 

tj—jjljJ t jjjjlj aI Aiuiillj jlsuVI (j_jSJI U& U^J .Ua^Uauual 

. t-\ j^oJI A^. ^jlc. (jojsl^^iill AjjjuILj aIxjS/I Lj Ajl ^aacwll 

SjjjjU^ill 1, T 

—a AlSJj ijAjt jit Jjilui-Jlj jjjalaJlj ^JaLall jjoj jjxalll 

JLj 

^ (jd 4 A A] jj',ij\ 
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j^Lal_xJj 1 ag il jajll j Aallajll Sjjjjj^all jl La llllc 

J i^il^j ^ AaLa u l! ' " s . -vSn ^e. »j. ..a'lll —\q . ..»< LLjaall 

^ | tlj jCB JLkVIj tAj*a! jll ^^A jjAalaJl iJjIa^. 1 jl (_>a^>3 tjJiiUiuij 

llll.l . *J ^ 11 _jAaLaJI LlilixVj ) jaAaLaJI LjlAul (JjHiaall CjlAa-V 

^C-l- ij jj—£ cs — a jfllj ijxilb <JLaJ! jA lAA tAjj^l A-jJ^>ll .^jj-iaLall 

_ Aala ^g _ Ij Uc. j i>ija A-ajalia A_i3 (AjIaa-S/I jjSj V oL*jY1 

^Is.t4 j£V (_£All jajll 11 . iljmll jC ^ijAtll jSaall ja (Jl j La t(J jSj» aaj 

- ■ ■< all Ij A l g—i Aj» iui . jlxll ^ If- 1Aal n a Jala jj£j jli uAHa jja ^C-^ll 

AjVjI a^all L i lii 11 J nJj&lm ej jaAaia.j ^^Aala ^21 AjIAa-VI ^ja-uiJ 4-iAail 

• j^jll l_'I j.i'il-i Ljjja Jl ^CjAaja I._ ''■■■ aIa-)I Jjlaj 4 jJj plial fl^aojaiall 


i ^■alxuJ (i ^nll "?jj£ll La" J! jxal! Ajljla.j ^A Ajl^^ jp^S/l fiAs.1 La jj 

\_Jalaj ,J_ aL^jj j lUl jjj^aJ ^^ic. oAaaxa l^Jj£ tAjAuull jj$Ja Aau Ajlatl 

AAljjjlull a£I (jilt JJaII j£aj La — ^jjlll ^ ai a . H (Ja.Axll 

jl_ 1 lillal j^Ja-aj JUa jA Ia .(Jl juill lAA jC- 4 j jl tA-j j_l .i iil l 

o 

j_£Laj V _1 j£JI jj£ll ^-a-iai La Ulcj jj£il A-jjimill 4ajlfLajll Sjj*^all 

7>j&\ . J-i (ja_ £ju Ajl ASjxj jajll ^ lljm'il Ajl ^^Ic- A^jAj La j y tlgj 


; [ A H ] A\C- jiAa ja 


JajkaJ 1 j 4 Aj-J ASiiJ ja jjSjj ^121 a‘ < ^£aSJl jj Sll* 5»JA jSlj 

Ajujtill Ajjlaill AAa.jSI Laa jaCjll ^^Icj ijLuVI (^Wj fLubi ^ ‘AjjjSH 
fyjiil t ajj 6a jl LajJ .3 jjia jjC IjjJaiUxa ja Axlaa jJJSU tftJUaJ 

jajlL-j (jjlaill (j J i ii*>V 1 ^j^ia jfr Alaaa jSaj V j*ajC j 4 tuj-aa La 
(jl 1 al «1 Jjlj_Jl Jjft (ja AJla txal jL' ( a_n*JI <JJjl (jjJjaaa jaaajt Aj|j 
aa V A__aL AlSlill AajLJjl AjjjSj K ftl^VI AjjJlLI f LjatS lla ualhTi 
^Lau italic 1>jkll A la ala ^ la£ il_A .‘^CjadjalI j a SH t ujAaj 
.( jjSH jja^Sl A ua’IU Jaaaall Afjt/1 JaLtH JjAsAH 
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til_ Jj J. _la yC. ^ilAj La yavl A t4_ Sj£ : jA liA ^taaal jll (Jljjall 

Ajjyl yyjyla ya<fi\ C. [...] jA u*t^~sj La e^ii] 4y4iall ^ jg Sa " yl A-jJyll 

yyAj •%!! (JI_^jlu 11 jA 4_iS/ 44j ^Lua yal£ lAA All ylaj V ?"^sljll jvlLtll 

yl j»l iyj_^ AjC. jlaja 4_aj-u 4_iiLayl! Syjyu-all (Ja *4 j i , .<<11 Al^.yJa yLlI 

cSAjja ya yi JLuj jji t^^alc. Aa. ?aI*jV| ^Ljj yj£ jA ^JlaJl 

(JJj II yj£j a (J 4 ;-=Uaij 4aC jjlaja SyAUa 4_ijlayll Syjyijaall yl 4jJy 

Ja S3 ILLajcl ?4_a_i^_L^a uLiilS 4_a^yll liiij yl j] I i^aa y^l Aja-jal! ^^jjyalll 

Ijl Has jjuta _1 44_jalc. 4 jl-i yaJ yayll t -.llJ»a ll yl yjiaTli Ijjl AS-aSa. ^-Ic- 


tiil_U ya yoS^fi .^^jjyalll JJaII yaaSlli AaC.jjJajall Syjy-i.iai.il Sy£s illilS 

SyAUa Ajl gAal .33 4-jl >«ij yayll ijU yaLaaVI 4^jlill f na~s]l ^3 yyla la£ 

. (JLtll ^ic. SAalta 

Ja _S3 AjAjlsSll l^jjLta IgJ yLayil SyjyXnaj ‘yjy-aj 4 yltj iJllLolS yl 

yay—11 £-a 4llJ£4 ■hs'a.j yjll!) aIxjS/ 1 (j-jIiLi f-uiajl . aLuVI yj£ LS^ 

j iaaja y j*j] ^ iai A.J yl y£aj yill Aaj^._^Il jA (aLuVI 

V t^^SjaJjSjja yj£ ^3 . yj»"',j yill jA Aaoij .iLxjYl (i“»>ll Ajl ^aal 

J_al£JL ^_Luu jl_ *jV 1 yAaLj ~‘“^I AlaSU ^jayll ^jyLill yV yjij AajJ 

A_jIaj y^J ^jlyll (Jw-isll ^ Lilly La£ . f nn->ll aLuVI y^-Wj ylJ^ 4_Jjll£ 

"yj-SL" A_jl ylc. d jjx-a2j II 1 _sllaall ^jSB ^Vl 4 yaaliJl (JiaiS.ll 

_qkil ^Ljylj ya 4 el'A ^ 4 - 4 lA«i 1 'nr. aIxjVI 4 aLA a »1 . .i-vl ya 


C5— 4 


yj 11 ^u-iodl ^jjill ujjjj^U jlauVl 4 ehA ^ 4_iiAayC. ^JalSa ^sl jll i ^ ? 3 

4aaij fuuiaJl jA |4i 11 >11 J»~> j La .LijjC.1 JaaiJ yl (■ Jaiall Aja yaSjUJ 

• yl£ayll ^ aLljVI y^-^y 4 jjj^j Jaiiiaa ^jj£ll Ajjjjl yl ASjSi ^^A 
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V j—SJj 44 a j j£j _j£JI ^ujiaJI L—lj-ij'i 4 eh-s. .*11 jjial_La]l jj 

i_UduJlj .(J^IslII jjxjII i*\ ,_gjji >li (juli AjllLaj iil]j jLuC.1 j£uu 


^_II ^ j. -*kj AjC. jj_bjjs| AjC.jaJajx Sjjjjj^aI jg_2a* jAj 4 11 jjilill 

. J _ *J 4 Lifc i ii 4 .la. jJ ^aJ ^jill 41 ^ mtl jlxjSn ^nA II JJ*J 4^-lja.jil 

l—a ^^iaj J . jljuSn ^Lu>a»l jlS^ajl! .lajj V j£Ij 

jljjj La.lic. a.laJ j_^ill 4 1 jjj jjiJl jj Ajj 4 jjxjII j^i LaL^ 4. alia ^ £-jj jA 

(jl ■* aja-s. .^^La 4^1ii£] .llxjVI aj!La-al! ^1 .a-sVl j-a (jlalla ^J 

4_ljj£ll ^Luiaj/I l—lulil Jiaj 1 «'ni 41 . >lill ^ SLcJ .llx/iM AaDIj ^L-nJj I 

A -uba jll j A_jjl£-all jIxjVI (jj£»J 4jl£-aj3l ^3 4jj/ iAii-sa ujli CImJ j^ijll 

it » jV I Aajila jl ^-+++ +— jllxjll A i **ij Ijjfaj .(JjLjoIIj a-ljajx 

V _LajJI^ t^ .1*^11 (jl ( _ 5 j*J V lAA j£lj 44 il'A <i AjjLajllj 4_ul£jl 

jla_lS/l Jl* Jal£iLi i-a jll -latall Jaxj j»i jl .4 jiK ^.11 Aa .jj LaJjLa AajJ 

.jIjuVI ^g^-Lj jj£ jl£ Lai cAjjl^all 

4 CS _jjjalll (Jj]j—II jl_Ja3ljj Ajfuilall IglA-mj j 4_uVI j^s (jl Lojj 

(5 ^**3j&'j-a AjJjI Ja*9 l.la.lj (jl jAjjB 4 Aji.uiII ejja.SM jS/j 

* 

[YA] JjjjJ l^_ajjj3l ^gjll ^jjJalall jl] (_g*al Tull ^IllSJl jj^ll Ajjj — I «ao 

(j £Ij 1 ll£ (jj^l (_^I] JLajj (_gjll 44 _jJ_^I o^A (JjlaJj .LjLuj^Jutll ^3 

(JjLjVI ^)3jJ J 4^^jkialaJlj ^j-iaLall (_jlc- (_Jjjaj^ AllS Ajl (_jic- JaSa 
(j jm\ -vTi Ajuiij l1i3 3 JI (_y3j 4 (jjSII AjC jjJaj-a Aau^ AjjLa^l! ijjj.usi\\ Ajj_)I 
4 V ^ J jySjj_uij 4 Cau_ 3J&J ‘t>Jj ^ 4liij^a, . Ajutnll ^-* JjjUJI (_paalHll 

. (^j-al—u-all ^ llSIl (jj^II ijC- I Cjlj_jj-<aj (»ja5jj [AY tA^ tA > 

4(jj/l 4 xj I ^ jC- ^-13411 (j£A<aIl j^a ^xj j»i ^AjjVI) Ajj^illll Aj.^x jII (jl 4~ n~s 

^C-l JJ (j Ih^ll _a jSjj-a jj£ (j^ajlaj j-e J£i ejJa.VI Aj^ajill jU 

jl_j 4 jj£jj u lgi.Lua ^ill AjJjILj JaVI ^Ic. laliaJI Ajjla_a jlxjjfl 

.[AY] "Jxillj ljja.jx J : «*'■ -■"!' jj^J jl I '»■ ^ t<ajjj V Ajjjqdll Ajjlaj 
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1^-jl l.iC La^ ^—aLala]! j_j£ll e^yi^aljuall <■ “'' j j ■ «alll ^C-jj 

li &> 2 jjIj j—iaJ < Safi ^lc.1 v ^ j ■ A 1 ,>>a^ 4 j n (j£jj ^Li V 

^ ^.j_jlia-a AjjLjjji]! ^1 .■■•^Vl J y jl A^l^yi^a ^yta^oLall j«e j\£ Ijl 4-lc.jVt 

t^^alVull jjfLl! 4iU. ^gic. ^ j^i A Kill ^Lj L&g-a) * g 3a * all JS^jJ 

lj_ialLa USji Uku tilll.l^jQ ^Jl £j_yaJI jl) <.").l%3 


jSljj jj-lic. . lac- jjJa ja jj^La -^-’ >.aj jUaJ ^JLilljj jlU ^ ILc-jjJajui 

■ Ajj ^jJailjj LjaJ «alILall jj£JI ^jjxj jl 


e j—xaia 4_j2^3 jl ^a ^^jL-all j»a j^£j LjLia.1 

^3 aJ_^._^a Aj 3_aill glajmVI jV ‘Am. ./ill J^ULa l_Ua-J V IjC. j^Ja_ja 

4ja^ill U. .A/l jUj jli 4>illi ft. I ^ic. j . ujIuj£ 1I ^lc. 

\kJa. cdliA jl ^.jjtj Igjl ^ic. jiaj Vj uhra < ii_aj 4 U1 ..mi 

.^jl 3!jj£]| Ijj^.jjfLs ^Lkiaia jlLoil jUal ^Jtalljj t^Ljafi-a Li3j 2 
A ...,1'iLala 4ajj£Jl 4_ia.^aj^jfLia]l AailiJI iljlc-lauaJ Aj3 jj£j jUaVI t!iLLa 

U^a _JSJ V \~AX j£lj .^Sjall ^JsuJI .illl c_i^>*Jj t’Jjaaa'' Ail JIL IIaUijI 

A , *3 jl_J — J J ->_^l (_3^3~i lo ja ^Uiala IjS _j 3 L-v3-».a jjj^J jjl ' ’ a,i >i 

_all ^JojulIIj jl jjJaLaJLj Lai Lk4aAaJ: L jSuuj a^y^._yi till ^Vi Jji 64JA.J 

A_ aII AailaJI i.jlc.btjli'^ ^jSLuJI ^UaVI (jj .jilaLa jj^ Aila«J 

j^ajll eJlLaJ jj£mll jUaj Ja^jijjs" _jA Aaj_j^JI 

.[Al] "Lliljjjjsl] lilLi jj^JI 


Jj-al 4^allLall jj^l 4 j-i.nl jj Jja 1 a ^ VLa^jj t_uajl 

jauJI ja*-c jSJ . ja-jj ji j' [A'] 4 ua ali 4 j5jj jliL^ijS 

. S^_ij J^aJI ILa ■ ~■ ■*■» »’ ji!l j 4it..j AjJa_jlx^ll 

. aljjl jl^. La£ 1 ' ■-'*»jl ^aLlalt jj^Il Alualla 4 jjLui jJaj 

[^jlaj'i] aLjaj]l -_k*J3 f±£ju hypersurface ^jiJI -JauJI (**) 
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o ; 

■^-Sj_ui ^a\ _Ha]] jjSLSI (jls 4_jl ^glc. Jj^kj]] j]aj lj] 

tJj_2k j]l JjliakV] 4 ja ^i]! l _ s 5_ji]l ^Jajoill i4jla-a V 3^-ij 

j_«j t_jLijjiil J ^a.J ^gjaiLi]] ^Sjill ^ ^liliaA iLajj ])UjaiA SjUal 

jj_£ Jj^.j 4 H i n'l jl Lijlj 4i] . ^UJIjj .^GjjJajA 

jis ttiiij_ «4pijo]i 4ijiiA (jSf jui'ili ( _ s jj_ > )aH]i iJJjJI (jH»iijj 




Jj^3_L*A I_1_ 


^_Jj2>Lj jjAm_ 2 k£ Sj__iJaLaJl 1 .lie Jala jLal j2]l Aa.ljJ j] 4 LaJaua 

^g—lc. a^-al Vi-all jjjSlI 4ila. ^li-aj V 4_a_aJI b'lSb (jSJj .jI*jV] 
1 jj L_a 4__JV<Liii] jj ■«»“']] j>A jj^]] l^jj] 4_j_^ jll oilA jjl jpo ^C-jll 

. LiiilL ,jl JjS jeol J^]l Cy“ 4 J.iiillj 


jA La ^1 — Jj^._j]l 4 <■..'Vl 4jJajl)tA]l u g-^] 4-JA.lj j)A 

.^a\ ...Lull ^ I'l^ll Jj£]l ^ JaI£]\j t3f]aJ ~ ^ jLuUa t-lSljJ 4 jiiiillj Jj^.ja 

i_l_il ja jjHaU. ljl£ jliil! 4® 3 y J&2- j j^H <jl (JA»jpal 

JjC i_l3l ja] £ j _uaU]I ^ji]! ^JajoJI t jJ\ jj^AAJ iQJ P (jjj-laJI -lie ^jLaja 

,jl SLaj]l 4 Ikia jLtiil j]l ;jlj.laJl — 4 a%II ^Jb 4jxaJI . (jjJ.l2kJI jy^lA 

^rij/i_J lj tP /iwli .lie. LiwaLa (jj£j i^iai*]! ^jaaSlill ^L.o\1 < 

jjSil ^_^aI jpJI 4jak2s]Ja*<al 4aa l£U 1£ .O 3a.!X]l JLiAaJI .lie- IMjaLaa 

(jA ji Ti^ A ,jjjljli.V jjjjiiLiAll jaJaLJI (jHa j (jl <ja _£al .^aLi1a 3I 
(jjJ _ 4 ] _uilill j til ^ L» ■ -1' (j^AAJ 11 , X (J£oa ^ ^-Ja ja J* LoS t £ 

ljl__<J ^Jl j. j_Ic- I jjjaj jl ^aLjaII jjSil ^ j * 4ai J 

j\ Ja] -j_a.J ^ic. uJajI jA Aajc.1 1 j-lijj] Jaia ja JjJaSt ^-jalii jjSj 

? ji]“ L) - jj 
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4AixAVI A xj A C- jxljoSI Aja2Aiaj^al jj£j A3 lil .£ jx jjiliAxSl jjjbaAVI 
‘,_-xl—IL oJI ^—L£3I jJJI jx t- jaJ! JSVI Jc- — Aja^aS! jl ixlui LgiV 
.^^Uaj-al aJLuix j Jj iu — J Jji j-ill JajjAx]! ^ jlA ^JL i_£^Sl 

t £ jx LjjljljjAl Jfi. IAxjxx i>l1 Jxl£]l Jl^Sl jj£3l A ja j 4£5Sj3l J 


2—^ 


*\ I* ^ *\ L 4 < l*T' L ** > V. 


j-wo Jaj^pb-4 jUi&l 


iLnc-l » JaHmj IaV 


jl_£xjSI A tJV'x u& (JjVI Ja jj*! xll (JjaIuixJIj ^jJalxJl jlii^aill 

Jxli]lj jlSLxjll AjAj jjfLl 4AjJ_^laJI aA^j .^jlxll ^jJjjJall iaj jA,x.ll ^ jlA 
. jjJall .lajjAxSI ^ jlA jlixjSI AilaLc la£3 jxJj 4^^Uaj-al aJLxx 


tJ Ixjj L xlH a]1 ^Jj^SI jJJI AAa ^laaJ! i^Uj jx ^C. jSI jjc. 

(JjL _SI jjaSljj AjJjSl oAA (AuI£ Ijj lx jA Ajlg-jSI ^3 J Lx jl ( _ySc. j'*»*■ ■" 

<c—S j£JI jj— £31 j aUjVI (jiSaxll t ^uia_j£lix jj£ jl £xj .J^jjjajll 

A——jjAJ £-Aa j Aji/i, a j2iLix ^x-iAal jll jx jxJ Ajli tUjia jl t3"A x ^xLTlxII 
JJall (j^-iitM AjjAj (JtlxS jiic.1 . jj£13 jjl jxlll jjAA jjj jixj jl Ifl 'i51xj 

( _ 5 -sl_joxll J&3I jjSSI jl ^T_uJojal l^xl A%*inil jl£xVlj jl£ IaI lx jjj 

A—£jA A—31 a. ^ Bj A jlil jx . jjiuiiSI ^^jjjAjJI JjSaJI jiuafij J (JjxSj 

AjSl__jai jj_£j (IjY" (J£_*j J LS j_jSJ! l^j_^ij\j A I’lxx iAjjlx L-aC-j A jimi 

jjjj_<a__j j_jj]a j_C- AjjlxSI l i/i»ll JjJa jUSI jxll jjUSJ .A Jl AawdSlj 

— jSI A i-J —SljxSI J. xjUaj j .^jjiAjxSl Ix^jjUal J l4aaJ l^jSjla ^Jaij 

4 A _Jjixll 1 ix -all Qj P jj3jiaSI jx ] cm Aic jiic-jjJajx jjjj-aj 


B 4-1_51 jxSI ^ i A J .AnixiSI Bj A a£ja JaA. Jjia Jc. Ajajx jjj ^Jl 

jjUjl JSyi j)—S IaS iAjjoxll L-aaJI A^ja JaA jx 1 cm AjC. jjj■ Aj ^Jl 

| _ s 3 ] cm jl—-a-laiJ AjjilxSI L^aaJI ^jjlg-i ^Jali jx jjjux£jtlxSI jjjjjjAaJI 
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A J _J .B J-JjJ-a_J <^k JjS AjjJLeil 1 i^-iull £->s AatsHa a3jl 

<2jA _A_ic. La^JjUal ^^3 lj]a*3 Ajjp-all L-a*JI Bj 

Al_ *jVI A_jj21j 4__jj3>o!I L-a_*JI A L—lSl^cJI jj..- ij iM '' c - IaI .M aliill 

i_J j_iiVI (j_a a! »^V1 ,^531j 1 tl'A <i \ j > A^)C. l»3->‘l.a B Jjj-aj Lajjj i P X), 

• PhQh J*J gr^' 


j_a ^_ol_il3l ^_3331 ^_u1ill!l i ^i_ji3l l-).>i 11 J (j'iI (jiajiial 

^ l>. j»I1 B £ 3aLa Ij jl Aj2/Ij UjjSjj P.aQa Ajja3I A l i«i£. o jj] jjlaj 

A jj3a.ll ' l/i *JI Jjl l _ 5 -i*J 1 AA . 3$il Aj jj3I 11 s-tr ll ^_] jiiV Alxj'i 1 

3)Aa. Aic. aJ AjjjuIU J-«1£JIj bAUJ^ 3^ B Ia jjj^a aIxjSH Ajj2Ij 


a_iS*JI ^jl aSIcI .IjLac. 11 a jl y a' aj V Ajl jAjj 3^j .M a 1331 


1 ■ -^ 33 A iql-sl l 4 il ^ 'll Ajaij A U . .il A u^xxa A-UjjJa SjLil LaAic. — 

j_a B (j^-aJ_ js) E )A_31 J_ic. B J] B aJi3^j Pfi Ajjo3I 

^j—ill £c-3=l 31 jV *A_j>j 3I J] (J*i3b £ jH A3 cLiAjbJI 3j£j ‘(W-yjJ 

gJaj-u 51 (_jj£j cF Aic. P/i <JjAj 3I A g£JJ 5-aAiC .E ^Aij AS (jl£ ^a»jU1I 

.E ^ji] (J^aj A3 ^jiJl 


^1 ^_ A ^al_Hall ^1331 (jjSill AHa (_£j 5V1 A-v-kll ^jVI 1 a^)JJC.I 3 

jjl J_jVl . J_ jj — (jj_UJJ — ^‘s.iiIajJ — (j fill ill L_l jlaJj ^ jj ^ya Aj j^Jj 

. tji) « - vj3l B jUal ^3 (jJJ_ji5l >—jl 5-iVunl (^IjS _jA T, Y” 3^*^ 3 )Aj3 I 

. Qh ujA =JII Aic AA jjHall ^ j 3^5 I 3jJ jsW t.. ll 5 -iQ~i > ul (__yjl35l IAA 3^*4 

^cJaujj II jl £ j ^jj£I5 ^ —>51 J/ia'llI _jA ^-alHall ^ I'i^II (jjSJI 3^ I aI 

tl.T 3 S_ii ^ _a 3 ^ j* La£ s°~ 1 . 1 -vII Jl a*j 3 ^ ^5 #. 4 _ s -JoEill ^Sjill 

. 3 ^11 3ja^JI a ■». m ~i a _jjk._o3l jjc Ph ^gLSluuiH 3 jAjJI 35a l_i±mu aa3 

3jIa_^VI ^—AAa. ,jV caI*jV' jj£ ^3 V 333 Aijli* .Qh 

.3liA Aj*3l J 3j£j 
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4 \W i 4i£Lui l^a»l ^_$£i i_J^ii ^i\ T , Y 

jUal^ill ^ iSjjju-all 4 i-».iil^j jjin _>* L«£ tA 

4j_p-(Jl L-oiJI J 3 U ^jnh-wl jiuibs jb_>3J 4,).UJ) 4£^ja. 4Jla. ^3 Bj A 
■Qj P 1 —.^^3 (UftjUaj ^k) JjjLiljiQ JiiLa] iii (3 j Jh Jc- 
B jUa] ^3 .Qj P 1 cm Aic A jiUaJ ^3 jjjmaall UK 

e JjL_9 Ia_J U-cwJI jlm* J^la IjII ^ >>ijj 

^1 cm jsU*>j B JUaJ jilL 1 $ y*\$ i ^iLij ul l 

l gJ jJa .^Ic. ,jjll 4 Jim ill st^\ ^^Ic. J-aC- oIajI ^^3 ^JjnV\ll 

L Ag jjLlaj ^ Jjj’vol JjLall Bj A Aa.lj .AjjoaII L-a*JI clo&jJaj 

l 1^1 1 >-**iA^. j Lidjj-c 1 elalll aJsl^J Aig. 

M *1 if*- ( UJA_aJl) B A-La—ml S a-cjl P Ajj^LoII 1 *«t1I 

^ \c- A.j E c*o- “^ll -i- ic. B jj* J£ LoAic. .B a um ; Hj 
s ^a> -all ^Jam—ll <A ^Jl *T ^ yJJ^i t Pft wliAall F wJAail 

.^1 j^ll ^-lc. tFj E ^Afij A3 ^j*iUll 
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jllill ji^i Ail jj | Jj£ 31 jj£ll 4_iiajlxda]l 0a^21 jl jJal 

iHjJ _aJC.1 4^j_i.1 A j-vl*' j^a . jj£ll llal£ y lillj ?t A .«a4 jl lla. 

^ Ull olj sILoJl A S It 11 ^g-lc. jlajVl ‘‘Uc-Ijj Aajjl 4_iiajlj«-a]l ^ J4t 

'aj _"(jVV 4-iaaJ .lie. Jala jj^llJ lij-aiiLl 4_jljl lS^ U_$^ liiL ( _gjJa2j 

jLiiiaLa (jljjjjiij IgJ tJjlllll jj-aall lijlj La£ t4 ojl-v II j£lj . ^AlnSil-J 
UJ—^ '^—^ jaijSila 4 jjJ £4 LaLaJ (_3>>m LoA-lsJ 4 j2>LaIa-a 

4 -v '-s. . ^-i *j j 1 4 jj£l! (JA 44 I 4j.li. ji£VI 4 -v lljtJ^/l 4-lC-lj^) 

jj £ ^^3 4_Lal£ JaaJ 4 jj2/Ij «1 ■ *^1 ^ J43 >l 4lal£JI ^Ljjljlll jl Lajj 

lila — lilliA ljjj_ j£j £ < _gjii l 3S jl ^-tiajj 11 a jli tillxjS/1 | _g£.ljj 

Sjjjj _uaj 4jjj _ aj -UU Aak ._jj V ll^J ^1 ^j^)iJl ^ g .ua.i.u . 1 La 

.iUjVI ^LiJ ijj£ yP A4jl-«J 

<yijllj j4»jll Jfljj 1 ,r 

»j j-vll Hiiil ^ IjuS JJaii 4j^Pj| 4*111 .^aljllj 4JLLSS ju Jaliu V 
■ Aljalll 4_uL jail! jjil Jill jC- jjjjull ^ L^la Ajyaiil] 

*] uu* 

(jfcUj£JI CS-3 LaLoi jjlliPa jjpa-a J-iaj j*jl! <_lluiiil jj 

j-aj_11 4-ll,j■ 11 _jl lip] jj5L oUjVI j_J^ L 5 ^ *il*jVl jLpVl 

_iaLa _Ij AjC- j _tiaj-aj dlll^Vl p »nt VI — ^g-ailxJ! j j_£ll*Jl ^C. _jjia^a]l 

i^g£jui —8~'j a j_jS . jjliiiida j jVl 4 4_laaJ lie. j-alj3llj £%) ^JjiaLvj 

l^j_ -iiaj-a i-ajj 1La jj£l V ^JLilljj 1 _^_jll 4 j jl >jU 4 LjlXvL/' j_?^ 

. jpJjauaj 4 _^jiala.j 4 ^_JaLa ^^Jj 
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iJjlA_II £_a Ajle ‘ _ V (j-aSLij AjjVI (j! jjA (jlajll Axj 

^__J <_£A_ II ^-aloLjl ll^ll (jj£l] ^gjj£il £AjaA]I (Jjlaj 

(_$j a.1 Aj£.j_JajA A—}]! aI^_j! ((^jLoJI ^nitll ^gi bjlj La£ tl^^j-a ajbib 

diY jb_a-al! 1 -11 ■ “ (jl jA_Jj .<>j_II l_)I j»uiV ^JLLbj AjjLa^ll a j j^ya-al] 

j_4> C-lLuijj (jW ^' “'I ‘"^*y ^gC- jjJa ja]I (JjjaII till A i iLub£V a^) ana-all 

liui—iiL l__jjjl_jA jb 4i.,Mtllj ^LaLiil (jjs AjA*JI Aj3 (_£a 1I A]s'le j/l 

AjLia,. (jiiSXJ (jl ^jLiLj ^Uabb a jjjt'ba’l t (jVl t “OaaJ Aje Ja£2 (jj£j (jj^llj 

4 i almx jaI£ Aijj V Ail LalUa Jlli2c-VI lAA i.-n»j La A^.jj V .AjC-_ jaA3ja 
liuba a] — ajja-all Lai (jjjnatiH Ai.1 ^_y£ju lillL £_aj . V Ai. 

in... J jl (j^^_]] ^gC. j__iAaj-a ^ ibu jl L-Uaaj Lai (j_j£b 1—lLuUj (jx^3l (jb 

(JjLui_£xjVL A_jl _jA jg_ lc L-lSlxllb ^ u--.'ij jjj£]| J j ■ .all 4 >,«nlA.]l UjSj^ia 

.^Ajjbjji]! J ..i-v^I (j-a aLljVI Ajjjb 

^gic. aUjC-YI a£l]j hkl ^ [11 (j-a iA«] vllVLaJI (jaaxj ^gi nil]]) ^glc. 

Jb _as (jj_£LIIj Llutib AjIjA (glc- (jj^b bil Abi^. glj _^laj AiV (AaJI (_Laa-a 

cjl nC. 1 nj (^L]l ^gJU^aall (JJaII (j-a LS^" ^.J-^bJI A h-^lll (gi 

VJ a. ^baj (JA-AaII <il]A (jl (jlal .(jj£Il Jajliiiia 81 (Jjj-aj]l (Jjlau LaAic. 

4_ic. AjbaVI (JjlaJ b£ C^L]! Jl>j] (jjlLala-aJI (jiLl^yi 

?AjC-_jjJa_j-a 48 j4*l (j-o^l L_)ljj-ujlj llu:l ih~vI «Aj,n,ni]l jUaj gi 

I LI I ■« be. A iaIxjS/I Ajebj Ajj^)]] eAj^all ^La-abl j xxaaJ ^>laj]b 

V A_jj JIL La bile .Ajj^)ll lillj ( x_a (jaIjiLa ujLuijj L>a_^]l jjb jj», Jill jjlS 

Almllb IjauI (jj^j 4^ ^->afij]l (jj (_Jj .(jl£-a^]l AjJlc. ‘4_u]‘ Axjj 

(^jUj bail jl! — b&j LAaj-a ujLuUJ CjSjII (jb (JjIS]I (j 1^)11 jb-ajV 

L-jbaji >1 A jjj gi .Labul Ajia-a 4 Ajj] 4 Aa.jj V Ajl (g-iij (jlS-a^ll lL:Ia^.V 
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_all aAaa.jll (jx jll ^ h~\lj a jiaax _jxialaJI A U-v 1 (j_jSj tjj-iajxll (jxj)]l 

<_lj_tjlj_^1 ^jx-s (jj^j ijjlfLaj]! ^gk Uu) t(aAja.jx (jj£u 

_aJ] 1 jV I ' 4 jlj jaxlx bjAa. Aa. JJ V Jlilllj J i A ja. jll A_1 jLuUX aj. ■ Iia I 


* ^ J ».H 


_1! jx j]l i—il_u a iV Auajll j^Lcll (jl jAjj Ja^S Al*a v j I (jjS 

:[^] Weyl ■“'-b-aj (_£aJ1 jA ls^*^ ^ (jj^i 

i^JCj ajJaj] 4jiulllj iaS3 ■ ‘"3W j V (_fill tA I*>11nil jA ^C-jaJajxi! jj£]l 

(j,_a AWn ^iatx (Jxijlj ^ jij t^Ainvl alaaJI Jaa (Jjla lAC-L-a j'-il lilj 

.(jxjll £x jI_>awiIj jjt" ^.LiJasli a jAc. *jj- aS a ball Jj (jj^ll 

^ all ^ A A-i_alaJ! Aafuall aLuS/I Aotbj Ax-Laxa tlljl£ 

A—jJaj ^yjjiSdl ^c.j]l jgbx ^liWimV Aa^la lilliA j! jjj a jx Jjl djjbxl 

A . ss\ A. II A Mw._jU 'll » ,V1 Aji£Aj AaL^aVl A fib. ^->11 ^I'-s-l (j£j jb .AjjbjjS 

.Ia jj i ill'll Lg c. jll ^»j$ix Jj A_alaj ^ ^ * ® ^Ic- J (jjliJiijV 
.^C. jJ| AjjJaSj AJlA& IgJ ^jj£l! AjAxj Albxx (jl AJjSall 


fj$i* Jj ^Uaj V aUjS/I AaC-bj Aajjll J Jc- ^jxxaxu (jAajaxa A3 
.AJjAj A nm'lll A_i J=u Jlaj ^ixa Jc. (Jjua^l! ^li-i'uiU LuV 
(jx Jl Jc-j •f’Jg <xll lAA V ^ajLjjjS Aj^hi^i Igjlj AjouuII (jl 

L-l a-l Vj 4(jj—SJ1 jjc. Ajlii] L:^)±ij Aa-alaJI AjUulIl (jli 4<il]3 

(jjajjll 1 i>ijl ijjSj (jl (jSij iAjc-Ij^)]! AjjkJI A^jji cjLu] JaSa l.nlc- 

aA^j ^g in-^11 U£ljJll CjLa_^Ltx qa A^Vnia^iSlj Igj (j^ 

(jj_jjxii ^ j^ii liUi (jj .aI*jS/i (^bj (jxiiu (j jSii (jis i ji tdijj tAj j jli 

(jjSij Lljl ^g ~-j — Aa.1 AjS lil^iilij V jA ^ w'-vll t^]l jjjflj Aija-bl (j-e Aj 

tAa.1 J^Lo’ij ^ .^Uajjlj a j j'lb'l l (jV 1 6 AJaaJ Aic. bjuaAjb AjljA 
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A jiImII A_j^_)JI (jj__: jjajlil (lliC.j (Jaml V tAiL_}]a jLaJ j- 4 1 jVI jia. 
(jl jJ_JJ . j _ialaJl wllSjll ^gk JaSa dvWj A£jAl la jj£ <jl A Cj8-\. j AiC.\j^)ll 

L—uu-a_II (jJail ‘ 1 "'H AC.J ^iaC.1 j Weyl (Jjli ^Ijla! J lilA 

• ljjJ^.J 4 uL ■> *4 1 jjj A-llc. Ij jfeUa 

jj-1—11 3— 4 jl j^iajJ ^ jali Aa$-a Jjli jlal Ag^.j jl 

Aj _iJajI ^_1c (jj_ill ^-ialj (JSuIj AiLla. AjC.Uj1I 4jA*j1I A^JJ (jj^>fi*-i 

il f-j _yfaj .13 .(JjIj AL-aj Lafi iJxilL jj^ll jl ‘JJ't jajpal .ejp^a 

A_ajlll! dll_a_jixall I jLj il> ■ .i*. I 4_l_jiiVI Jjia If- IjC-L-a 

i ^_1c. dll_ajlxall &A4> j."«j Jli AlSJj tilUc. AljlimJlj ilmlj^. 

_3 . ja_^]l £a jilJajjlj jjUtJJj Jja>.j-a llxjVl jjli jj&ll jl m 

£_a j j IAij j_ xjVI _jll <j_j£ j® -jn»*t d.u& ilil (Jal£ilj U.Vlla jjSl 

__a I jJjLa. (jj^ll e-LoLill jaxj A la ml _jj A-uaj Aa^jj dil^ji I jl t jjJlic. . jajll 

lc_)m_la J_ a liljl £ta._)a]l ja3 oIxjS/I (jj^ll jl 

^ _£1 A _ij^)la ill—ift j j£j V Lojj . Calci j Jt, Ajj jl illl |jL £^)*aall 

il_JJJJ (_g_jfj di_i£ Ijj iiljj jlxjVl jjb (^jajl (^*^1 J^l UJ^I jl t —AuiiSj 

4il_juilja Imlml ojj jl djLa jxal! ( _jjilm! lc. Ajimiall ilifrl jaj Alljiil 
o^ialaJl Aja.%111 .lie. Jala -ljak_y-e AiaSli (j_j£ll (_jlj jlilc-VI (_gJj ilj1 jillj 

1 j>IL 1 1 111 ^1x1 I—.Jaia A-la-xllI ajk Ale (jjSlljj ilmtIj AjI jl ^ If- ilj^f 

?Amill i_i3jjill 

4_j JjllVl J_jla (_j-lc- ‘il^>s>.la‘ (jli£ All 1> _ ? lc. I j^ ^c. j]| Jjli . tjf~ 

Ale. jLiJI (jj£]Lj 1 imailj AjIjJ (_jlc- I 'l^yj ^jll jAj tUjLn.-vV AajjSJl 

l—a Ij ii£ All ja ^C^)l 1 (jici ‘(J^lj jll jj “ a-i'V' ^-a .A n» a AlaaJ 

i‘3J Iglg >1 j jjj AjSmal d-jKiaall f.y^a ^ Alalul ^alalkVl mi_uiJ 
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LJlej ajM 3-°3^ "SjJl) u' Lajj •3'°3^ i^" (— ll J m *'V I 

■LcOJt a 3 -« 3 ^ 1 ~r J 3 >.u jl (jU — aL.}j 1 I 4 j_^^)ll <j]^ 4 Jdiillj tg-Lc. ^j£a-a Igil j-iH 

^ _Si .jpSI aI^j jjl l^suJaj ^1 - * ^ JS*JI <_glc. 

.Jjli 6 _)Ss dilj^ttjJaj jlajL (jjillj Lie.Jl i AjuiI jjjl ailA Jlal AaLall ^ 3 ' 

J_jii jjS/ tl^jjij £a Ai^aSllLe Igjl ^jS/i AiA_jil 3- 0 e^Sill &La jim 

^_a udj_alL (lliLa AjIL .la ^ La 313“* is*~ 3 ^ J ^_>iaj£sl 

3 I (jJail Hi! Il gJ » uj AjSaa A^^al! j_jS^ V 1 -ua S. (jlS^aj 

Aj jgi^a 3j Lajj AiV tLjaSlj ^1 Lj^Atla (jlS Ijj La 1j lail Ajlixj jnai; 

^ . >i i l La ILj Liljj tjj-a^! uL*jL LauLuiai jj ■ Ji£i] lj-v jll 3,'.' •"" i _ s -A 3jli 

iill_iA 3j _ Sj Uj—ui iAaLiall .jlajSn ^gC-Lj 3^^ 3j^ 

> 

ail La ail ^gic. ^gC. _jil 31 (^ajJ^I jl LoLs (_,K»aLli 

Jl all _jA (J 4 ial I La 3 I ^taial^i! 3-s 3 SI j . ^gSjjifi jSiia 3^-°3? ( 3 Laa]l 3j^ 

•£ jLlil ^gi ^gC-_jll iai JJ fj ” 

3LJI CjLLaxJ 3 ^ ha Ail ^gJc- jll ^gi] >'lj.^i! i_jL*asC-Vl ^Ic. jJiij 
t^jjjLmVl ^ £taaj-a ^gJLail j*giil 3 ^ I LI . aL j3il 33^ 3^1 Ajlgjil ^jJaaj 
^—a Lu^LaSn AlaLu 3 jSj ^Li! ^333311 3_jSJI 3^ L3a 3 j£j ^^11 
ILa ^gi .-laaLall 3_J-^ ^La ^gS lii^ajj 3 ! 3^®^ V JLJIjj 4 3^°3^^ 

3 _e J>- _ II j! AjcIj_^ 1I Aj^aiil Aj^J 1 ii^Loll La) 1 rle 4 _ft3_o^aJi 

2 _’>* > ll ‘AoaL 3 wa .^gC-^l 3 C. ^gJIjJI I «l ^giaall 3L<HSVI 

_j ^1_aal lilliA 4,3^>al Aoali 3^3 .Aille ‘Ljl^ LaS t ^gSjjiSjSiu^ Ajj^i 

.La'^aj ^C-jil *$ij V C-lL^iC-Vl jilt 3I ^ 5 ^ ^LLL .’;' 1 


ui—S3 — 3 3 3*^™LI L.A? ^ L jl — ^X- 3! J w v^3' *•—i l) ' ni l 3?^ 4 -Loll 3 ) 

. [^ 1 ] 3.''~‘‘~~' k jl w '~~J J [^ ji-ii«jl 4j aAA! i jj 
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Ic <. tui^j (jl Jj (jjjSl (Ja. LajJ J AJi*J jUaliVI (_>a Vaj IaJ 

^aia JJ ^Jl 4.1lc- (jjfL (jl (jfLaJ La (_£J laC-A Jl A ■» j J (jc. L_iL — i ~- V ^I 

(^3 tiljaaj (jl (j£^-all ,ja (jlS ^C. Jl j|! La-a ‘4 -sj-t i^> Jjli 4 jjj.W jjl 

V ~ (^Al <allj (^Jbl jVI — ^cjl jj A ^ (jjjj‘ 11 ^ lilljA (jl jAjj .(jl£-ajl 

(£ —& t>« LI u' J=' V .(jl^« jSI J g^C Jl JSjj I jl (jAsSljj Jj (jljAjj 

<Jjl_ uiIjAj (jj j it /ill 4i ujtallj f-LaLiU 4 uu'JIj LI Aj». jAjj as jyjA (_gr. Jl 

Aj jj ^ J^ ^ J^! LaJJ (jj J -(^J' 

Jc, jl-il -v -f.il (jj£j LaAjc .ajJaiJI JL lIj! j-am^ll ^ ■ >1 J (_i3j-all IaA J!La 

_)-al £ (.^ uj (_£ 1 Ak.1 »j jj V — 4 j; 1 "'H _jAj — (j^^i^ (_g jj,> ux Jc-I 

^ Ig- (jjSj jjl j'j tlflla 4laJI 4jeU'^ll * t" >'JjA.II a«v .4_j Jljx 

(AjS-a^JI jlSaVl jLjcVI J lilkl J La A^.jJ V .tliajl eAjLa 

.lilli Jxij J IaI I i .i ■s \ ^,3 

£._ijj V Jl_ jILjj tUjbjja LIJ (^c-jll jjJL V 44jJjAjVI 4jjJI J 

jiui _iill IaA J ^LuaYI JJJJ La .(_£_J.I AjjUjjS (jjjljS (J jl 4-jj j .m il l (jjjljll 

V AaLuj_lill 4_j^k.1 jj jj/l 4jjJl AjJajljta]! ajlaxaJI -v-i.il (jl ji> (Jjli AauiiaJ 

(jjjjl_a j JC. (J . St, 11 j (jl£ _jl t^r>~%JI all'll l5Ja .aJLiJI oAA J 

jj a Jitll (jSa'n.n <- aj*Nj (Jsail j*-® jjjlall (ja .'imaJI (j£-oluji i. ij^a t^jjjjjlj 

(S^j —^ ij}—! JjL-4 -i—?-J4 V Jjli 4 j)j J I'Alxij Uj -lutaJ jUkl 

4 J_ix]| ^_S Aj jjk oil CjLsJlJI AJaLoUJ (^C. J I Jj .JuaaJJ j^ll t_j_jjjj/l j 

iui _aJU (^jjll t-jjfSVl JJjJ V .(_jC-jll AaS J^Ajj (_jjll ‘ jpljll 4 jA lAAj 

.AljJa Jj (^j£II I J ^ jll JjJ Vj (^ J Jc. 

J_9 (^j_II (jj—3 ‘(jjli aja jUa! J Jl (_^aLa]l llilaj 

^ i*j A3 La-a 4AajJ (jC Ailli^a AjuA*j (j_J^J (jl (j^aj (_g^.u,ua (Jc. ‘ Jax j ‘ 


.[‘I 0 ] A _astiljl djLij 


(J_£ (Jc 4 oj i Lj (Jxj V (JjoiaJjja (j_J 
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u'—^-®j J—La) ij -« >j—^Sj5 J ’4*5' J V J*^4j 

La jiluix Ale . A_ja^_j*a La ^iUjILq ^Ae juji Lull 'yj\l (^«i9j£ 1 un 

L lal-t (jj£ll (j-aljA (jjSlu tAuujjl! LUjiiJ jj£Loll t_$ jIuaII ‘ili^j‘ £Aj 

lil Jj ^JiiLLa JxllL IiIaj Ail ‘4jjj£Lill (j-° 4-ol*j Lae LaLaJ Ailia .a 

^ya j_j£j V tjbleVI lAA £jJa_j £-a .,^ajx£ll (_g(^gle dlLAajLtlll 
iHua. (_£jj£La dial (J jLuo Ale ^e_$ll '(Jaju 4 jl ^SjA LaLaJ jjj^aLall JJC. 
.(j 5 )/' Aju 4juuu 3! (j-a ^cjILuiaII ' ^^-aj-a2llj (^jj£La3l (jj£ll (_£ jjjJ V 

^ le j £jp tilil (Jjal t jAall ajtjj ^i£VI (_JjLa Zj$l& ^cjIjA >>jjl 

aj__}ixa aAal j AL»-v3 Ale L»aa i^l ''...•%. « 4 j| jA 3e jlll . (jl.ailj jljjIjA Auiu£ 
^'-v ' liuej jjl jA Iaa 1 _'y" jj_j£j t(_JjLal l&iL . l jjVl l 4 LaL Ig-La-uu 

di_Sj (J_£ 4 j 1 jA ^^le jA j tLlAm^l ^jSl! k_j_juiV' J_$L '-ic-L-o 

V (_£A_31 (jl_j£ll j)_j£j l^IIa! Aadl .^j^ll LAjulVI (j-® -LiS BjJ*-Lua AaLuaj 

j/lf tllAma ^^le A^ujLa jje La Aa. ^gl] — ^e^l — Ijjjjij e-^g-Al <-$' f^*^ 

1 lie j3 Aj a j v “ (jjA*j a. A ja ,<a£ j)lAal jjj ^gLiLjjJI j ^jJaLall lijAvoa. 

(_fA 31 ^gl_j£3l Ljj_jlil (j-a _jxjusa3l 4jl31j 4aLuoo Loll A ^ejll ^£jjuj . i^JliA 

aj_ j 3 (_^l i4aA mi oil ii3_Sul AuLajJI ajuill) jdalall liAjjia 4jl ^gAe ajj.Aii 

(jj _£j 1 ij r *J tj' 1 l'£<aj V .^<x_jljea ^)ue (Jljp V t4ula_jl' 4 jjVI 4 

(_gAJ_J ( __>laljpaVl tdlL (jV 4(_l<al£lL ^gjj£3l LIAjoi^. (-—Jjjjl cJ,^ 3 v _^l c - I' jLul o 

j^gle L)J^ ^4 — “Aj-ajull Llj^)ii. ^ya aA_ji.Loll <SjiaJl ^-a ^cj^al j ^jjaillu ^gJ_l 

^g_AbLall — IIaLui _a,! ^__La-% dlll£ _jl 4 L->. I Ale Jai3 lluiilu 4j|jA 


‘LAa_jl aLijVI (^-Lj ^a_j-a£3l J;_j£3l 0-?^ L' .'V l_>Al*ll (Jj-aill yim La£ 

^Aajull ^.laulL t(_la\£ J£A1 j AILa ' • aj iU"' jSjy V Ajfmlll jl ^ j-“ ^-_^l ^jle 

.Jaaaill AIL) ^ 
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A —u _I! A sl'i-’k A luLp*. AjAic. lIuIS] i-*!!"'*’' — ^LaL^I j ^AaLaJl j 

l— a] j liiUa. dl h-> 1 ^ ja^ Ajc. jjSilj IduSjlj 4jl jA ^Ic. Ila y <al li£J I jai£ 
^ ^.A^liJlj 4jjil 4 jAa_)jji AJLa. ti£l ,_j! i_iljmil ii]liA (jl£ 

j —a_i (J_xillj 1_Lc.j t| ~O a Aj t j]l JJlaia |_^a 4_ijj 111 

A _ajAC. A-daLall LjjLui^l l£jlj LiA.>»i-v t_) j±i)} ^^LSIuiaII e_^aJl 

(Jljjyu _ 1! . Ida _j! ^^C-j_ Jl A ajAC. A A io*. .i^ll IdLuiikV ‘olj^ 11 Uajla'j ^^£^1 

laA _ i C. lllAau IaLa t_jA (Jjli A 4 jj ^yn j_jill ^gic. £tjjj ^aJI 


V 


-VI 


t-* 


?L* 




Am-al uj_jfiVI A-jLg-j JJ Jaaij 


1 . T iljjya_il a _Jj_>3 (J—jli UaIs (jjallt (jjuliiaJl lillL-u! JIjaJ! Iaa ^c. 4_iLa.VI 

^Ic. (jjSJI <_iu-aJ ■d.aliJI 4-nj-aill Jjl ( \ ^ LaA j — (_Js*JI ^gl& Aa 

A _SaaJ J_ic- ( j_^lljj LLaAiL 4jIjA ^gJc. (jjSLj liilj aIxjVI < _ s -C-l-J_ > ) aJi 

. J, ■ >>1 -V II 

-JajJI ^Ij. ill ASjlia j-Uail iJaSa (jlj ^r-a^j ( «..i,Jfij ^3 Q$\ (j^j 

dl.l ~wl £1_£aa. J_it % ya ^jLoljjJI (jjSu .1 (JSal ^ jajuJ^L 

dA_a, A 1C. A+aill -LaSS 4jljA 1-*$ 1- l£ J 1 AJg l^jjl 

(jl ^_iajj V .d.Va31 dilAj 4jtjA LS^" ^ u^Tijj AjC-j 4j]J tji-aj Lo-liC- 

_iij ij^lj .’Iah.aII (—lUjLiijl l 3_^3 L^l lilliA 

e_n-ui J—a.jj V J—aV I (_s ic. J>la ts ic. La^ia (_]£ ^C-j 

J—^V *—jlja-jl ^ *■. '.' tu J ^ to^lc-l UjIj La£i t(_g jjSLo 

Jjuo _J B ^lj_ll] <iu_i]lj dll jiuu (_>a-ak d_)-a AS LaAjc. IaI .(jaaljjl! 

pll] lAA (jjSjjj (j£J .'di.l «UL IAj» m 1 _ Sjjoi tM tUljl UJAa J] AiC-j 


we would be in an eternal God-like " d_l>ail sj— 1 *] ^bllo ja«l!l d UJil (*) 

[^a.j5-all] “UIia]! Idlaj ^S Ig S cluU jl -di "state 
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^_C.j jVj .Axi.1 [Ja jx 4 jA.I £x B f I jjII (JjISjj i—ijixS — Ijli. IjjjC 

.1_3 j j^* i .1 cljljjjx (jxxA. jlj tB (^C. j (_Jix mt'l Aijlall clljaxj A ^Ijjll 

jl_3 IJ_I H tlliaJlj Ajl jA ^ic. Axe-j ^ w^ijj tLxajI A 4 ninllj dhJaajl 

L5—^ A fljSM li^aj Lo^ic. .Lilian 1 B <^£^*3 Cj^ ^C)3^* ^ ^ 3 
B ^ £*3 3 iA-l.^.1 (JfXi Aa^\ (JjISL t—filial iM 

» *■ ** ^ J ' ■ " ( ] n -A^. 3 IxjiLo 


. J_jli ej£>3 jx AJLa-4 V ^JJJ ^Ijjll 43jlix] (J.wll jjU jj^xSTlII Ijk 

jj £j (jl (j (Ja — ojbl jii£l j_j£b Ixjj (jjxjJjj j^Laij]l cJJaIj 

A_xjAC. jLx ^.1 Aja*x I jjxjI f*LUj jjill (jxati-LX^M (jxi»-l jl jx jjJiSljx 

(J_<k I. ...lI.-vA A3 Jl juJI l-lg-J 4JI ii3jj A3 jjlall jjfL) Ixjj ^jll 

.(_£ ji.1 (Jjic. iilb& jl£ IaI lx A u>x Ijjjl jjfii AjAaxjj t(Ji*JI Aitxls 

> 

jx jll ^^Jc. jSlj .Ajiku, jjc. ^jlli (^ij jAji Jjli Sj£s jl jAjj 
^jlxij jS/ tAAAj \gxxa.Tk3 (JatilLj ^iu-Uj <IaA (J^.1 jx Ig-LkLaj ^> - i‘u V uillj 
.AxxLcll djlfLxxll AkxalA (jV ^bs>. IaJ j£j c~~iljx»ix\l 


»jaJI SJl jVI “M 

. jAjj lx£ LxIxj f LuxVI Aau jJ 

“Camouflage" 4xjcl tl<L»IS t^lj^Juj .qm 

A j| jAjj Ixx tlkjljkjl AAa-a jjC. (JjSjjxxII jjSj «A_uVI 4jjjll 

(_g 3 A i! V] .(jxaliJI I jj-Uxax aLuxI j j£i] SjaJI SaI j"^ I lilllxj A3 lijl (^j*J 

(J£H Jxl£II ^ljjIj]I jV <Sja. SjIjI Aik jj V obuVl (^cbj (^£jx3jSjia jj5> 
_Sll _aJ! <_jjjjl 4jl t^c- ±i)!\ (_g-lje^.1 j Sjx ^ Atjj tiljA; (Vp 
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jj ‘v jj^ ^ -lala aA j^.ja SjaJI aAljVI jj5ij l-^JJ 

1 j 'll jA jjj * j .>>1 -v]| 4 U-s. Ill a<ci Jai2 SAj^.ja aIxjVI A-U^j 1v9 ..■■<-1 4j9 

.UljSLuta AjA^J jl j^.1 


US2AaaI jli — L_iajl Ua IaIaJ A t ■ >■! j (jl£-o j]l A» nk aJLuA AaaAI jl 
AjaIc. AaI jA jli Ia$jj . jjSH! AjAjlj ^jlc. Aajxj AaAC. jA SjaJl SaIj 1>Q 
Aj| jlal ^g-liLs jAj "? jj^JI AjAjlj ^-®" ^-4^ jl »Jli ajaJI SaIj^U 

^5^ J^AJ V ajaJI SaIj^I <J ja. ajlalLa (jl jl ^jJaljll jA jjfLi jl 

.(jjljja ^caIjjj Aj^a jA jj£I a^jjj V ^-Jaau jlj jlaLij <JI juill lAA 

A_ia jj£j iaIjuVI ( _ 5 xIjj Uj£ £5! j\\ jl£ I a) IaaLaj jaVI jAjj Iajj 
— ail A - Jl 0 Jlj a j^ SA»j| LjA] Azk.jJ V tJ 'J~- 1 (_JaI£jLj lilui aA.W a UjUab. 

^ulk-a j IaA ic- 1 Aj— .A ja jjfLi V (_£a!I 1 il )i“i i n/i jjiij jjAll jaJ ^ jA j 

^ lix ^.j Ia j£l .A^X jaII A_aJjjII aAA Aj^ju AS Ia^. 1 (jl jlal V .IjjIjIjS 
cASjJjaII AjaIxII AijjtAll 4 _j Ljjikj Ia IajI j 4aAjjj Ia jaiI L_isl jaII lillj jLo 

a_*J (J_ aLsjj _uaVl £_* . jj£ll jt 4^jjjaAl1 JJaJI (jA A-v’ji'aaII 

jl J j jaLa jj aIaSIj jl^A jl] Aj^jll g •s ~s AjalijUJ Aiujlallj jjjjLjjjiJI 

JjIa _II j —a ^rilin'all aUjVI j^gtljj jSLuJI jj£ll jjfL) jl jfLaj V ^sljll 

(Joaj jjarua (_$! JLaj jl 4 jial IajS 4(Jax 1I j a .AjjauII AjjaII 

: jjjltjll jjall ui fill jj-j jl i_ja jaII Iaa jJja 


aI *jVl 4 _ 5 a^a jjS Ajl A^jAj Ia (CaIIaII (Jj-aill ^^3 • 

_jll aI*jS/I Ajjjlj JJ tAili • UfljajA j^LalaA jljjAiJ AJ jj^J ^UajjU jjjaa 


Al—*jVl ^5— (j*- jla. jj£ jt AAi.b jj^J 4 jI Ia] I4J AjI jA ^C. jj^J 
jj 4—a. ..f-t ilij .Al_sjV! AA»aa jjS jA aI*jV| Ajj!!>Ij dlLml^ajl l^jl jl 


J Au-alii. j ~-1 -^ll jaaS!1]I j 4 (^llill jjaSjII jl jA jjA^llLa 
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^jll ,_£_)iLVI ^taaaJlj ijLajilj (jISa// jjl ja*j -Ay*. jll Aj&jj ^3 m a jS'u.n 

(jl _<-iajJ — —il l 0_ aaII LaJ_uiV (AjjJaLall 4_iui AjUJI J)\1a ^Ic. 

jL—S j] A IpUina jjSj 43 (jjusLaJ! (Jj-afiil ^3 i-lui2jj LaS 4jjjtai1l 

.jUjVI jjSil 

£LaJa_jl 43 AjC-LjI! ajSa 4 j_£ ^j]l jl (jia^pal • 

£cJL-ol (JaillU j4a_a 43 — (Jj] 4]I — ^jl-$-ill (jtj t4->Aj-a l$_jl 

AJjla^o ^3 _ja) >ni j ^Jj^jaUll JaIJI _^)£uj ?(_J*iiu] US liLe 4 j4jC. .Aajj\\ a4A 

^aIauiaII UjSjI ^3 Ig-uuSj Aj-iilaSl U a-3j 

^_ILlII (J_aLaaII ^IjVUa £J-4 (^jic. jUIl III all (jUU 4cUuJ _y] ^^-LA. 

dll j t5 3 (j~vIt Uj4l jjSj .'UI1 i ij-lic. i jULajll A^Li\j ^r-^-al 

(JjjjSj V ■* ■» j;U'l — A A K .* ^ c*3Ua (jl IajI VI UaIc. jjSJ J tU^Jaj 

.4ji-^n.7k.,j.lll UuljV 

Uj_y*_ii j)l -4__9_ i )*-a 4 >J~'j i(Jat3 4^)S “La4j-aa (_$l t(_£ji.VI 4_ia.Ull jj-o 

jj _Sj LaJj tj^AvjUkJI j jSJI 4jal£ ojjjueaj (_>«Sxj V o^x-II S^ljVI tSVLLaU 

^_a (JS (jl 1 jl»a j-ix; 3jjkJl Ajc-Uj 4jJ^) 1I ^ I I.VUla l^jljS? ^ U La 

.b^>aJI aOlji'^l 4jjJo3 iil]j ^ Laj tUaLaj t „ tl'i-N a jjSlI 


A j - nJ c. 4j^>laj j jj*A«J LaAic. lAa. LjiJalc. (jailill (J*3 Aj j_jSj jUa-Vl (ja JJjS (*) 

1_a ^'agj V" ajbxJ LULaa Uau jjljL La aAlt . a_pil SaI jyi A_ja.j i-*Kaj La 

jl jlai ". jVI 4jx3 j_jal a-^ (^1 (_J«3 L.-i■ ..1 ^jj| ^ic,| Lla .Aj jilUl j_o l"v -j 

ftlAjb jiaJl 4 j3 ^jh jajAS ^La aAALias jt uVLaJI lUL jLa Juajl ^Ijpa^l 

V " J jail—: aj til ajl j^l 4 ^Ac. I'laiJi AjjaaiiH jl eal_^ (J*^ Aj 

a^u (_jl j*_9 ^jggml ^_lj| jjici Ijli .4 jj^j«JI Aj^jlkill aAA Al j j jLaJj La ^JM£J 

J (Jxj liaV ft U*JI 4ij]| ^ (.ULVI V) Lul-lj V ’. jVl jjll 

. ^\)iH iaj^ji | _gic- JuiSj "US j^t . 11.1 4 H uall ^ V- ^yaj,xj La 
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LimLm ^.1 


ia_j (_£2 _!l j_A jL i Jjli Ajjji-la. jl lij 

jj__£j V Lj.iic i j-a_)^ i_lljj-iijl o jAUa] <_jjL^II jj■ ‘ j-ajll l-iLluijIj 

^^Cj—JI jb Uc.LiSajlj Ajj-muII jbuVl (^cLj (jSLiill jj£JI jJJ (j^aslb lilljA 
‘ J—^ ^_ijj a .AdLiL ■a-all Lillxsl Ajlc jj£j jl »jjj La jjiL l£.LII jA 

Jl_ic (J toII ^3 Aj j ja_a jj£j ^Ull lillxal jC LjLajlx-aJl Ja33 liffi.j MjAj 4 

^ v a Ai ■‘t’LU SJJ k y,y 4 ojo-s. 11 .ill-, »«. j"t j 4_i£ij ‘ jjsjll j>a Aj3biLa LjUaaJ 

.UILlsI 1 ,'y"H ^jc.j jl 

j__AS tA_j.l*gll A_jcbj AjJjII IjjjoJj ilujl cLa (jl j^ ^JCjII ^^ic 

j j-v"'l l (jl tAjjJal a]1 4_Lu jyj2jc.j j.i aA. II jl.La ^^Ic lj£ilL jJ.laJI 

pua_J ^^Cj_ II j)L (JjLfi Aj.j.W £_« LaLaJ (jjjilo Aj! jjjj L_jL-.aC.VI ^lc ^3 

‘-"-'jjjl (jxalajjj (_£jaj L-.iLiLuLajJI ^3 .IaIAjj V AiSJj lillxib Ajljj ls^ - -^ a 
UiV iAjjIjJM JLtaVl Iajj V ^c- jll jl £ jjSj [1 1] l_j jLxj Benjamin Libet 
A__jcljV ljULoc 4 U...I jt 4 aj\j ^^ILa j^jjLoj Ijjj (jl J*j Lgj jjc £ _ g Jc ^,..;..<->i 

^_3 L_lL-acS/l Nature aI^xq ^-2 Sjjiila 4jj.la. L_ljlaj) tilliA ,£c_a]l ^2 

jj_SL 1_ill*iL 1_j£l jjl jl i*'JJjl gu Ijj j£jj Igjl jjjj y * » A ^alc 

:[<\y] J£\ l>tla 


j»j_ j I _jjl j ^jaJb Cjljljill lIuIS lij La (Jja. (Jjjia (Jja. t^LiA jl£. 

Ig j£<aj La jlj3 j) jga.j . j£xa diSj ^2 ^ual] JaLL'i Ajajoil jj Ia Ju-W~i 

jl (J_JS (^jl^aJI 3 ^^JlaJI (j-aill SjLail (^C-LaJ JaLuij ^ Sjjgj-a jj^J jl 

.jlJJ I » (Jl iJjgaJ sjJiJ (^Cjll ja.Aj 
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(j__<6 ^jaILs ^jic. Aj^uII 4jC.Ljj 4j uij' ^ c ''. |jl 

^C-_)_ll ^jlc-j .(_)1 j£JI ILa jUaJ eUaJl a__>aJI a-ilj^i (JjjS 

U-j _aj 4 AjLui I! ijj- *aj]l j I Li i* 'La_jj Ajj-iaill (jli uillj j^a 

4 VliiLa (JSaj a_) 2 kJI aj| jVI li^. 4 j Vi .12 La ^j-'^ r - j^a \ V'^Vl AjsI£ illLajl» ai 
jL—sljVI (^C-bj (jl j] 4<j| iLlljjj (_ 5 ^ c - 1L& 1j.iC.LuU Lajjj 

H _J a\ jaJl jJ_ jj (jl a(jujla ta^^, a.il jj ^g\ lilLaj V LjLuia. 1 (jlj 


(•) 


LS^ 


<■ \ -jjjl tjj-aljp]! Aj-v*M L». s*\ 1 _jLc 4 j^)A _jaJ 1 LLjaill j^a I Lie (jl jyij 

•A—ilii-a Igul jAjj e^yaJl oL j ^/1 j t^C.j]l 4 (j-a jjl i. iLuail 44 _uLa ^]1 ejjjJj^al! 

(j_C JljjjjJI (jl (^jau ILaj . jUuS/l (^cbjj jUjS/I (^i LaLaj 

• Vjl (JaU (jl 1 . *>J l.igJj (LLjaill lilt Jlmj (jl£-ajjll A» j La 


,.il*jSn <^cLj J«i3L (j_£3l j' ^Ja j5i' ^l-byi ^ _p>l oiJ*& (*) 

lilL ^2 JS (jl i—iLij£l jj jjjiA.Aia ii«nin LiS lijl juiS 

• 1 a^j j^Jalb ( _j*ul_5 4 ILLcj 1 alia* * 
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ujftl S#i I 


jlSUjJI 4U*ilj uLLtwaJ 


udllll 5>JI jlOA! 


jJ k* * ^j—» ^y.‘" i‘‘4j ‘ ill ‘ nl (jdajP 4 u m1 i nVI e j£i21 

ijl A.uiiiUj Jluj l$2V [...] 41iil‘ift 4 JVAj 1 j)S‘na 

Jl_xli jjm ,i1 itLuu ^ill (^jjc £yjj!iSl Lajjjj 

J,-afe 4__ujjj <j«a JxL <jl 4JI ^Jai La 4jlc j .SjjJC 

ijjaJlj (joiJl (jjj »jLjAJ > A.TL.U1 J(jaulj ((jjjbjjiU 4jCiL~k 

.4jAjJL jjxii 4 a,Tib 

[vii r *] -J •£ 


<_j -uliVlj (jl£-a_)ll <utal J v'll (—jl^'inil (. __}a»JI 13k *• i.\gj 

.4jI j aIxJ 4 wu'Il i 4ajl4jji]l >ii-sbU 4_u_jLl 

4j;m ill 4_AuLa'ljlli 0jlii2l (jS UjljLI 11 a (J^s JjVI £■3?"^ L5^ 

_i]jl 13 .(jl^ajjll 4 jjlSIj ^is. SJI.} ^ykULa _j3}M 4jjjLa* ^3 j.fi*- 1 4_i*aliJI 

jl—La J (ji jjj—iixjj l3— aJj\ ^ —j3\j jj—LI j! V-l> jj-ba tj^ 

Ujj . m i_ijjj iilui 3L 3^ Cy 6 (_>a3 ^yLaSjLiija 

4_jC-Lj 4_iL Ig-ic. ^uxLl ^jLu 4j_aU,JI 4j ■, „iU 4 _Ljj\a^LI ^cjljjJI (jl 
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A*i jLoll CjIjjj& 1 oJlgi S j£La^ll p^uJl ^jonl lillj j£l j ijlauVl 

Ulc. j .4_plxll AjjjoLill SixS)! I AiL AjIaJI cliiio «a .12 Ao-oaliJI Ajiuiill 
4 _j\!1aj Ajj junll i-HjI jlLc.1 Uaill joa Ail AjliLill a1^».j 1I jL-ojl >£. Jy 

jj lilll UKj aLl-oj jlLaVL AjV a jj£ll A-sc-U^l! a!.i*j 1I ^^Ic. jlA_>j 

A_iixa j_it th->li ejooil t^c-i jLI ajA (JLa .jl*jVl AjC.Ijjj jlxjVl Ajj^Ij 

j_Laj (JjIjjjI _LI »jA jl Aliivj .Igiilj Ajjimill lIiIjLILI (jj2.5 (Jjl^l ^^ic. 

c_i uaj j ^ jl— jj£l! AjA*j a11..uu A jj c. jjjilll lll£j Iglc-Luon 

dj_11111 ^Ij_Sk^l J_Lc-I Ljoij iloJajI AtJl 5_uljj AiL jIxjV! jj£ 

A jiMMl AlAa-ollj jjLlil! .lie. j<a jll (_gjll A2j^)Iajlj (J^LtoaS 

_j._j£LaJ Aj-alaJI Ajjooijll jl £_^al! (3^^J ls^ 1 jc- ^ 

A__xl*j1 Ajimill jla t^l jjui ia. JlxjVl AjcU^ jl jIxjS/1 a jiDLj AiL Igic- 

. AjUvll!! aILlLI AiL i—ilfi ^aj ^1 c. Ig Lldi jfLaj V 

A__jJi*j AjoJa—L (J—LtLall J1>J1 (_jlS t^jn.a1 ill (Jn-itll iLlj La£j 

jj—Sill jl_ S Ijj A —iiLus Ao_<alijl Ajjooull AjSLjLaj-iSill ^cjtiiJI (Ja ‘.jA jj£ll 

jl (_L-a—ill til—lj ^—2 (JjltlH ^uJajlj VAj^Ij J)L*-j 1 ^2 Ajjljjaill ^Loia.S/1 J 

A _ajft-w 11 ^_a Ajjuu'ill CjIjjjIjII jla j-aj tAjjlui (Jljooill 11 a Cj _1c- AjL^V 1 

j^> jiic.UjjJa jll .AjC-IojII jj£JI AijxJ ^^Ic. ^11^ ^jAlla-a jc. ejLc. 

:Ajc.Lj 11 AjJikJl _)laj Ag -v jl eJu jaill CjI j^jjuJI 
jl_3 tjl_auSn _JJ (Jj^ liajJajl a^jl^ll 

* 

lIjIjjj! _Ull 1_aLaj A _Llkall djljjjl!j]l ^2 Igjljjj _^)gJaJ AxjI^II AjjA xj 

.AjjUajll 


j_5_S-i Aj_jJjjj _ill 


11 


ul_jl 


oi_ Sj La Li>aJ2 t^j.io'lAll (Jo-aill ^2 

.jlxjSfl jj^ll jlS Lo Ijj AIjau■ ■■* 


296 



A .J.1« ill glc. (_£j>iJ tbliA i^ljl£ 131 LaC- bjLabg Jl jjbl jAjjj 

o3—/k tA j*sb (j a .4ij_ ( >a-a]l Ajjnu'ill ililjjjbjl gjj AibjaVb (jj£ij AjC-b^li 

1_g jl Ajl^jj! gi lIujjI Aa^IsJ! Ajintill (jV 1 Jaj 4 Jlibl S.1 ixj jAb Abl^A^I 

4g < ~bn aj^ijA ^_Jajl 1 aim's t<i3 i_yi u» i ^311 aL*-jV| gC-bj jjjSJI Aj^laj 

A b mljj Jbta i _ L-a_p AjC-b_)]i (jj£]l AjAatb sAjjaII ^aUsiaII j£ jla Ij^Jj 

J_S Aj! Iaj A_ii.b (jA tA_mij g^mA j£jaa j£J .^x^alaJI A urn'll Ajjlij 

fl^\ (jl a Cj«-s. bia i<jc.b^SI (jlLajll A_iA*b Jj£l -lytj ^kUi-o ^5 jj 

Jj_all g_jl aj__ jc. (3fuj 4(jl£Ajl1 gi Ab j£ JajJoi. (jc- Sjbc- A-ubjaill 

jjl—ij'VI A__jbb l^JC-b_ma .lab Lajj Abbjaijl (jbljiill " j)b [V*l (jAi 4 1 1 ] 

^ _j ^_1 b-s.ll f. j*bj ."a_u j£jl 3ajbs II obk (jjj Ab.lbj bllSjlc. ajjma g5 

(jl gll 4*113 t 'i ■., (_j jptjj .(jVI gla. bjb g£-ma j£1ja ^laLjj AjljIja 
.la.j3 jb (jAij-^»AII A^j glc. Abj<J! bjls-s. 11 AjatSI jj AjC-b^JI (jjSlI Aj-Ixj 
A^ sjaLbl Ailui^l (_^a*i Jab Am<a_)sll VUt t AS bjli bjl^J A ,-y Vu j .AjSlS Aj.laj 

•cAjlill J 

g_!Db (jj£11 gS Ub-s-a jJUj AjI 4gjl3i! jjj^abl (Jj-al 4 JIja£ t jjjC-l 

jjjmafill giy jlx/il giDb (jj^jl (_giS • bjuVI g£-bj JjSll gi Ajc- jboSfl 
(jj__£ g—a Lai .A*jl j Aj=J s3Aj — Jl.?^ 3 AjIc- (jlS La (_gic- ^ibi 

Lai ui^l (jj&i jbuS/l Ajitbj Ajjbb! *■' '1 H (jji jIxjVI ^gC-b^) ^^gS-uaSjSilus 

_jjj jjl L-JuSajj — <JLil aj. ii %11 A j^jl l_UjbS/l (_gA — jbijVl Ajc-Ijj 

j_Jk ^jLui_ Ja ^gjjSjl t^jj±:VI (jl bj-2aj3st I A] (gjlbl jjj^abl (Jj-<al 

.^LuVl (^C-bj ^*fll j juA. AjjAsbl 

(jl 3 t^AAjlLa (gbj (jl (jjA^ (gjlbi jjj-iabl A b i ill jj ib^pu 131 

j»Oai Aila. g-Sj .g^LuajSjj-a (jl^A^ gi 1 1\ jij*i i a1 b*> (jj^J 

Jj oA^ ij^a jjC- (jbjjia. bjb (jjj ^ jLaia 
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.ACjLuj pjlSj |xUjiaJI • 

UJ% cr 5 -^' ^Jf 5 ' • 

Uj—A_jla jI*_iVI ^Uj I.<i..i-s ~j'" ^gjj^JI (jt£ 1 jl 

jl— 3j ^ i in ^luA 1 A jJiuaJl ^gj^jSJ! i_J_j±:S/l jjl (_jjal jjSl LaLoj ^gjtjjJall ^y> 

^ _Jl ^gjj_ill u_i jjjSM sjlc-l JjLaj 4-i£Lui aj3 Lljjj tAAjjjj Liajl 

^ £d bjj! a 1 —UjJaS Ajla»J Ajjlia liUjj <■ ^A j ■ ”j Jl j jiuall ^)jC. 4jJla. 

. ^AmiaJI jLuiJ ^jlij ^ j_jj ‘ -^ a ejSS I ^ aAA aIAj2j-“VI 63 S _jg L-'j .AljejVl 

^jjSJI 4 j_jajI (jli t^gJlSi JLa-a ^ (jj^jai aJIa. ^JjjiaJI (j_jSj LaAit 

A__j_jjjl (jj_ Sjj LajLaJI ^j-a lc- j)~ia.a »J 1 ■■?■ J' (j_ jSj i~n^ 11 .Aajl La jjlua 

AjSLui aIAjj-uI 0 j3 ^glj I ■ <ajl jSJI i_i_jjjVI fijiuJ . LujjjA jJ^-V ^jSJI 

^gic. ojp^oll (ajJIaIJI) AjjjlaJ! a jiJlj LjaJSj La AjjA ^glc. ^gJaj 

1—gJ (jj—$u AjlaJl oAA ^ aIajAuiVI ejl jSJ .AjJIsj AjjjLa. JLi^a ^gi 

eolxj_ml (Jjl_aj 1 1 >1 jl Igjl iluv jLuila ~J- AjLa. ^gS 0 jill AjciJa (jjiii 

«. :.i \ x>J < L» .AjjaLJI JLx-a ^gi (j£LaJI Ajm-^JJ ^gjjSJI i_jjiibU ^g-uuAjjaJI (JflLiJI 

>.-)' 1 I 1 _j I_gjl (_gic. AaJlslJI AjjjlaJlj Ajjjj^aaJI b jSJI ^gJJ ^jliiJl (jfLaj 

jJJjj^aS JJC bj .ula i—Ijjul (jj aLuVI ^gC-Lj ^ ^AlgA.j (j«a ^Lual 

Al_ juj/ 1 ( _ ? C-I_JJ jlg-a»V! Lijj .^^giSljj Jl^-a ^gi (j£.Lj jl ^ jlnua^ 

u-ij „uVI b -njaaj Lijj ajjAj ILkj a^omaJJ ^gjj£JI b_j^ajVI a jjIlJ LaAic. 

. AjjjujJljaaJI AjJUk. ^jc. ^gj^£JI 

jLjj* mV I a jS Liu — jIkjVI ^gjLu ■. n. 

.ft j^uxj - Jja AxJ)j\ o^aIl« s luJn^ ^3 
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4tL'i-nll 4j,>.ell /)JJ iajjj ^^ill 432L*JI j_^ij4j jjui Jauaill ^_3 

r 

jjl ^-Jajj P_ij —uij t^gjlill jjn-»<it £■ joLa]l JljjuJlj jlS-a^l AjtoJaj 

ojS klul£ Ijl La V . 4 L*jVI ,^C-L_) jjjSJl (Jj] 4 ^gjljJI Jijj-aill 

Sjill Ujlue .1 j^-aJ <_£ jj^aSV '^“'y I ® j-aa«e (_j4 j£ i_J _^jjl 4A*jLi]l jl^^LuiVI 

Ajjjj- 3_ill 6j Jill ;Ja-al Vjl (jJj4im lijli t f ijia%II ^gic- 6 ^yjpall 4j^jjualll 

4 ji>.a ^Ie. j£ J (ji S jill e4A t _ 'I ■ I ^Lla_iui A la. La ^ le- e_pjx]l 

<2jLI^)]a__i4a! (^Ijj »ji^ll jLuajl (jl — (Jjls ^LajAL VJ (jVI ^ 5 ^ 

£ 44 a. (j4al_jaJI (jjLiLa (jjfLi 4ujjA^a?^ 4limj ^)lal ^ ^4j..nLI <» ^ ‘n 

4 jJJ, ^a jjt 4 la Jj ^glc. ajJj-ai! 4l4_yu4VI s j3 (-jLua. . iIiIaIs-jV' 

4aj)j jL (iDjj iAi£Lu 4 i-v *.ll (jjSj L "'J^ i^jjj-aS jLiu.1 jUal 

lina_wait * I' l,\g 3 j . jLuC-L/l ^SllA LjALaul 4 JjLcj-cJI jjC. (. j‘ jail 

1 '' •■■! ^)ial ^3 f. j■ >>11 LiAlajI JiLalLa]! _^yC. ^LaViVI 4 j_uI jjJ £jLu]I (Ji^alli 

_jl_Lai ^3 < a .^-i jll 4 j 3 4 '1 2.1 4_g_au^]l j 4 jmljal l -> I I ^jl Lu j . 4 j^j j ■ 

jli uilliA LiAlajI 4juLau-aJI J4C- a jjJoJI 4X-^p4J SjplLe ^ Jjj-aSL/ 41LJ 

.(j^liJI uL-alJI ^3 43 IgjLuia. e-l^yJ 


4 »._uL (Jjl->"i 0jLij ^jA jj-aLillj jjLa]! ijjL^alll ^ 4^.jjLa^ll LLjal]! 

LmJI Jjjoi_II A _aJUt-eJ _>“< a 14g il LjC’ ^>Laill 

I_4aLs>jI (J_jLuaSI _y jC _jl mi* 1 jV 1 jU i(_yai.l .^^l^jl jjj-osIL 

iill_iA l^JLswaj 4ja_ixl! .lg > ^ic. sjjjIjj t4yjjj^aSV 4ljjui] jJal f.jjJaU 

_jn4)ll t j4 ^alij 0Jj4J I4 Aj tJaj^Ii Vj 4^ ^y*4 jLuull (_5^Ual ^jLjaj 

■ a j L 14 .ll j ■ -.j " II jj^l L-s. Jjuj (^Ua^JI 


. 4y.ui jhl it 4uLl^la Lual" ju L?4 j "a _yJa ;-;_LLj_uu ^4ajjoj S jjj jLojLLU (' 

j_LI a \ jalaal JiLilfi joe. uuljjLII jLiiil j^£j .'' c■■_L£ 

.Ljjp^UI 4liui*yi 
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jL 


jiV v5% ^-2 Jl Jjj-ajI! (jS-a-al! ^ja UJ^J ^ ‘<iUi q C. iLJaS 


,j—afLl La]j i4jjjj-a3V aLLjI J^=>\ g j. >»II LjaIajI JjLa!ia]l _yC jl Luj^l 

V] ‘(j^_ SjII lAia) Aijjj- a§V aLLui! jial ^ AjaLjjaill __)Aljia]l jjSl£j frljj 

uil^_^il jl .a-^aLu 4_uLjyill ^bll 4ui j£]l ^Ah\ j CuJ I LI 

^1_£ _J Aj^ujAjaaJI I £ IK till ,_)£■ 4_sjjj^ai]| jjt- ^Lui^LiQ 4_iij£]! c-UiliVI 

j ill ^ i (jjbill) JiLaJ^Ul (_ ui iij La jit ^gj^-Lallj gL> t -jj’iK^ jll 

% 

. ^al_ Sj]I Ia— la ^ _II ^A^Jj I fiAA Jaa ^ g jj_iail _jLLuil ^ LsAlaJjl 

Jjj SJI 4 jAau] j *>-1 lL)I_jjI AlllLal ^ILII jj ■ >-»»!' _jliJC.I ^gjl AilI Jj 

i_l_ijljS/! _j 1 _ikilj (jiJA_ jA^ (jjlj l uyj f'~' <jJl (Jj-ajall ,j£al tAjC.ti^)]l 

iaLuVI Ajc.Uj ^Luiikl lgjl£ A-ulajaill ^\ m-sSU Aajj£]l 

f 

AC-_^i ji II — jVI _IK. L_SLaAl igjjJai] Jjj"' U , „ j"i y' L_il^J3LJ 

I 

_1c. i—fij ,, frill j AjJJ.-^LUI jLluiVI __>IaI — Ajija-kII Ac. jjuill j Alilia.VI 

A_ajjSJl <-_)_ajUYI elKjl — liJliA gj*a»]l jLalil LjaLxjI JaLailiUI L-JJjui 

i j—aj _>i.l—ll ( 3 -acl ^$3 ( _ s ic (jl*J Laaj . Ig’in g ji>ill j,>aVn < _ ff Hll ^Lutvbll 

j i. JJ (jl ni]lia.Lj Jjjbj tAiIlil]l AuAlaJI (J*3l ^a^.L/1 £ L jjV IJ tjjajLa 

.Ajjjj_aj5LUI jlabl UaUj! (_JjLalaLUI g j>>>ll jLilil jLuc-LM ^ 

f 

jliui^l ^)Ial 4j. .,jU 1 M ^^11 jIaII f lSll ^gjuiaJI a La_j]l ^Ajj 

1 A i a£ <_ Lj*j Jj laAlajI 4jjLaLa])UI r-j■ jail Ac_)jj aJVaj Ajjj 1 ^1 A)U1 

_ )... o 1 ^ — Lul /' j^ ^ — 1 1 1 .1 ^‘‘i l j^iLaia^ ^ ^ J • aj& — l^-lll 1 ** Aj[jli ^ 1 

4/3 (J_alxallj 4_illij 4. jOla. jla^o ^3 4 W mi! ^aj^i 1§ ~~ V 2 (JaLtall 

• Aj^)jj_,a3 V 4la, -t ^gic » jj 9-4 AjjIL Sj3 ^3 
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A. _t-aLLll dll JXajJadll i Laa&lmj ^ya ^jioM (JjL-aill ^9 

lil ui ^L_J jn»j (jl£-ajl! (jV i^>lajj -(^ll) fjjl jSB |»JIj«J jlLa jll AjxSI jl 

c5J uukil (Jlj^jl (jli tLiJajI ^jjljill ^jjjjj-all ,_gic. l jl 1 j^ 

£_lal_£11 JAi_ Hj i_y^ _i-J (jA! ttjlAajll ^gjjl ^-maJl jA La tjjjSj 

(jl « i-ia jj (jl (j__S-aj (Jl jjai 11 IjlA ^^ic. <jI^/ 1 ?Lsjj£ 1 Ivy (jjul 4jl (^1^ 

x_jVi ^_si A_ul^ajll u^ 1 4 ^jSII JUatfl AjU\ 


.(jT^UaVl 4 aJ (^ic- J^vi LafrLa JS (jjaSljj V 
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jjLJI 


V iLud jJ»( (Jt jluljl 


4^1*21 j 4 %l i A\u 11 ill ^jLuiuJi V, ^ 

(jlS-a^ll sLjjjS 1 t A i .-iLaJI AjjjuiiJI jjl j_]j^afl3l ^3 Lialj 

JaiJI ^dawidl jlS-jB ^3 y~ d . m d l AjiilLaxJ La_u.a! j l^Lut-a ~j3 jlJ 

—£J! -la—ail Lol iLajSlui^ U-a-y Alljlj AC-_) joU t^J^jada >. .'«■ t 

J(_£jLe. ^^wlxui-o (jlfLaJ)^ ^jLaul ~. ■■■vi 


: a> 


d-.v 


li \hl 


dr- 


t(js-La ^jl£-oj ^3 4jjj£ L_iijljl .la .jj V <j| V] tLnado (jjS^a 

jjl—S-aj (_£—3 ^y i ftluaal l -laaJI (j! LaJj .^jslsdl 4 jjhm 1I •^-SjL-saj La jj 

a j—A (j!Lo ^j A^aal Lt -La jtiLo Lajuta* JLaj 

^jj£]l JaiJI ‘L$J=^ ajLlxj .Geodesics djl^j. 1 jja. ^-auU 4dj£]l JajlaaJI 

(jada <jl^aj ^ Ac. jLuvi ■mqd 


<r. 


curwvi 


d V . ,, dv" dv ,f 

: I /v M 


dr : 


r/./J 


dr dr 
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£■ jLui H3I A jflUax jLauo JlaJ AJ-lic. . Lb, uj 1 jj j£j t1 jL^s ;_£ jLjJ 

IjiajJjjat ^j_a£JI AIts (jjfLi (jllll ^uiaJI I j-A_ix jl2x j ^3 Ljajl Luis 4 ■ ■■»' 

Jjj_3 a^ inril =0 j J\) t>Jui jlLaj V 

ja‘i<* jlfLa j ^3 Ac. jLuij j£il JaaJI Lcl t^^jljJI A_xjllx 

^4“y-Lfc?*- UJ^ ^ ijc- i-iiiaJ ^iin-ed 


(jllxj AJU. ^ JlLoj) iai. jjj JjlkJI (jjili (jli I j$J 

_£ Ja_ij |A 4_ a\a*‘i -.11 AJjS^a. t_ iLoo£| j^Laj V 1 ^ ■ ua. gJajxx 

l'nn^» LaJ^) A ajgj]l oAA (JiLa . 4 ;U-i^ Ac. jl i inxll <£ j^JI (J a vi 

iji-a fill ^ 3 I ^£jk till j (jialjj I aLo] . I Aa.1 j bl£x jl f. Lja3 i^lljA (jl (_gic. 


jj£l_xl ^g j 'i 1 ASja. Ajla. (jjAja.jx]l jcSl jxJI jl LcJLla . £j| j]l 

A n li. “ill ' {jju _lj c ( j£La'^l lillj] Aiuiillj LljajJ ^ jl >oixll ^uxaJI jli tAafcA. ^ 

_^11 Jo. aJI jj_£j J a\ 1«IL».* £ jL^ll jj£j - j-L j jjxx jl£xl 

A £jaJI jjl (^ cjuLuill jmQj La jAj t jcSI jxll (JSJ A nu'iSLi IjW.'lx ^■n.VxII 

jjill (_ 5 _jjj-<al^JI jl'n 11*^1 jUal J!>Lk jx IgiUaj&l j£xj Lo ^mry! ACjl.LixH 

• I 'l^l j II A I a ^Jjl^jl ( ' J q^-3 


(juxLaJI (_L-aiJI (_^3 La jxll _ja-i]l ^Ic. jl£x jli ^ iMlh (Jj^" 1 jx ^Ljj 

A > .-il AII A j 11 n'ill (jc. o jJsixll AcJaljjll Aj __n^iiVl A^ojjj Aja-a (jiul J 

A_jjj^ll Jaj) Li~>II (jj^Jj 3 AiL_)]aj Igj A3^lc- V tA_xl*Jtj 

; Aa^aliJI AjouiiU Isula i^Uj j i j'ixS'J] AjC-Lij Ajjt5l j LaLuia.1 Ajjljjaill ^1 m-y^U 

Ajii<-. 'll 3 Azl.jj tUU-ox c- j \ jj5L ‘ JJa (A^alaJl ^jnn'll ^ JLaJI jjlLa ^ 

-^ . „•> j l^ajj .La •—a^)*x]l jlLLi ^^LLll AiLAa^lj ^xmj p juL Axlxll 

jl ji j£ jl La Lo^J jjLI joxxLiaJI jli (ja_la jlLoj AxJiluba Ajjj£ Ja^iav 

\ 3 11 A a ) k .» ^ 1-aw \ J \ s\ 4 1.11 <\ 1 1 ^ IgL 
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l3^>^ J ^ • ^$1$ l1iLlDU tjaA^I jAj 4 ISjJaj 

^g —3 AjC. _^u3j4 4ia^ jjj£*j jjc. j=J j (_jjjS Jai. jjj 

ji-Tu a. i 4 «J 4 jj al 4.“ll <aKj . Lujjvj l^iLuoSI jSLaj jj£JI 

till 1 j 4 LiSLuj ^ jULall ^ajjiaJ! AjS (j ^ j _jj-a3V -SLiiJ jUal ja. 4 sLiikuSI 

j4jl_j_S Jl£_uil jl Lla iJa ^Wj will ^jUa^/I lilll ,_Ji>.l j i_Jjlaj 

f 

jj qll ^^Ic. 11 a j« ^cjjjj .3-lv.i j tlU-Ij] 5jjjj^aa]l -SLIluVI jk 1 ^3 AjtJjJail 
__ Ic. Jah-) fr£ — 4_jjjj-asjl jJC jiaS/l (_g& (.’'j.uijl 4£. jjji jl 

jl j jj L -*■_3 jJC. 4_i3ljuJ ^LaatVI 11 a ^ <i i I1J J ^jUa^U jluall 

.•ajij i >» lIi! jLlj »l ''v*, „1 i 4x. jLaila]! (_aliu£j 


j5Li 1 j 4^ jLuiLs j Lj_$va*aa j j_^iaa£sUl 4liui^/l jJal jj£j 4^Jauaa jl^aj ^ ' ) 

jlj ayV i jUal jjSjS 4 jvia jlfLaj Lai . J;» . u"i 4 JLv Ijl^^pa-o ■-1 ■ <a 3 4 ij 4 .» 

jj £j ^ ill ^4/'!.:•« ill A ijs. ..11 lillj JiLa^ ^ _j\ I rLa - ■ ’ La] Lj^V LAXA 


jj—S j 4 jjjlv Jlvaa ^ jSLui -a mva 


JJC ,_r>_5^' I g^rL 


all jl_iajll ^_9 jL-uill jjSj jull.v.11 ljl£ J . l.-aiil luuOj-ia ^jjill 

' . '■■■ ‘ • : -’ '^' *0 


—VJ Lj)V ./ui j jja^iall 4liaj/l jUal j_jfu3 -Ja*UJ jlSaj ^3 Lol 


a: 


JljJI jjSj LaJj .l.vAri JjSi jv'ia jl£aj JLaJl jSl . jjIUI J r .all^piLo 
La^S ^iSiill 4ii^la _’■ >»al ^tb V ^1 4j J)_u jl£L! ." >1 1 >4.^...1 jSaJ jlS Ijl LaC- 

allLuli_v'i 1 _kj J1 ->jl jSaJ j;jj'^* jLual jUal JLvil j ^ a al l ja jlS 111 

J_liaJJ ^ l-i i __a jl£aj ^ Globally luallc ^4ajjjiaa .LijiItv ejjLa-a^ 4jjujl£ll 

• ;k“- -* J^j a?® UaJ-aC. .Uia)1& jIxujI ^jLlal 

J^Loj V Aj^jj^IS!! CjLuI^^ 1 /jli t^pki^ j ^3 A .affirm Ja^lnv v ^ ll i _ lj*alj 

^—2 ^-jjj jja' J^C. ' W».\l V Lcua (c^lliA I^JIa jj 

^9 J^Laj lIjLijI 1 vl)^ 1A 

ftliax-a ^UaSd ^j-a v_J^)Sll ^AUi^ JJjS/ t^P^La ^5 Sliut-a <JaSj 

t 4 WfltW L^\l*l , 
c- j— 


<*V 4/.1 I _*jt ^ ■' Ay ^X \ I ^ 1* i 1 ^4. 1 1 *J ^ LsLlsXj 0 jljj£ 1 1 


iL_LVI 


j 1 \ \ -a ia \ . ■' a ^ ■ ii ) j Ja^Jl l -^ 3 

.^j^-La ^jlS-aJ) ^9 Jaifi A-iC. ^)Jal JL^jj 

^—9 ^ jj>aa 9 V ailiujl ^ jUxJ l ^ £ -' j5^j ^ 
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V Jliuil jial jji P j4a!3 j/J'!* «jla jjjfr juJ AaIsJI V, Y 

(. j' II ftJJ a^oll Ax. j4l jj .>-»q~~i j iAjuu'']] Aj»-nlall 4a jYill 

Vj jVI _4a. iaaj t jilaal jLu£ jJjx*a3 V jllul jUal (_5^ 

^3 f-_j* <41 ■ '*X\ SJ ^|_J| t. t wO_^31 jl jx jfia-Jl >jj tdLS A % j' . JjIs ^UuaIj 

A ijl 3a.l Ax ju — (■ j' ^all jillauj jjo jix j*j ^tlaj A 4 j j j. sft V aLxluI jlal 

t ^ If*. j| ^ /*'*"' | • , '"' L. ,i j*» ^1 1 _ J 1 t I'l l 1 ’1^ r> t 4 I ,'^j ' /\ 4 iC lQ~i 4 f". Jjjjj 4 l~>... ^ 

Ax^>J jl ^^gJc. j£3 . jjj^iDUl jli-uVI jUai ^glaaJl £• jLuilll 

aJX LxJ .C jE- 1 jiilaaj jjj » A i-ii ■[jjlcJI Axl-laVI 

( 

\ ■ Jj <Q A £ ^ ■ ^3 ^ t .tl 4 1 \ 1 l ^ lUil r r U^A J) ll 4 T^-a I 

i j £al l l1jL__uV l "‘^oll [^ A] 4j^)Sall unjl • 

^4_ujU^ jl_^e ^ _3 _uj juOaj N ? A-j^j jllujj ^)ial 

^1..la^b 41jj i^AxijllaJl j-o Jla. frLjai ^ ^-j LaU 3 a Ajj^^au^ N°J 
.a=-g c. jl ■ n * j ^ jLiiij It i^i/i j g Ajiji ^ ^ jl j-o A- ipla jjla~a ^ JjSL-u A*j-^a-a 
Ji^"'.„ j :Ajl_! ^iJasu Jj9l£j]l l^4x aajl ^alSlJI Iaa ^-Ic- (j/ui-.nl i _3ll=il 
'»J LojO <N°J N a Aj_JJ)>^lsH _pJC. jLllulVl I_j4J AjajolljJ JilAill 

^ ,'i-tjl Ijl Ajli Ia^j .N ? j N a ^ 0-ia.lj j-±p Ajjlj^)jfl]l jlaJI jl 
AjV N ? \ j)jm±ui bial \jjjj_b lc.l*jjj jlj N° __jula ^jjsl 

LS _3 ^ jlAiull 4jSUn^ yp. Jl^j-nllj ( 3l*4J AjxAI .Lkiajl ^ W n J 

j&> N a _jl ■ ''l4■ ill jU 3 ] f. ji>»ll f 1 '"k il jl Aj__)£fi]| jjjjjjl Aj^o 

4—jaul j £J & ^jl , ,i 2ji Ajl jl N a L_l9l j4 ^ a > h j jut JLaJj-iaJlj 

l$4' 3a.J ujl (—LaJ >•. j. Aal] AJam jj 4! Ac.^)*jjjl jl j_jill ^ V c- j)t3ill 


^3 Jl^-c Jjl Lil*JafiU 40 liu31j ^ :,; ^ 

^J4^. Lu_^5j 4*j ^3axu 
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AihiL^. AjjlLia A£.^ia]l aA4> Jla jl ,_$JP i _ ? £Jj -N 3 (- Jj-all jLaijl l_Lia3j] 

jjcUJi ^,Vn»j jt JjSN° ^ '-Al J^\ jt t ( _ s JaaV' ^l*-ill ja Vaj _pil 
Aj__iJa^jl ja J JsjujI N» . ^>^tl i «a. .1 ja '~'^ LaAA^J — U,'J‘ "' J 

J_v^) ~>"n laAic- . JSjj ( _ s i j^Ja jA La£) A» i^lall 

j^j) B >■ Ajl^jIcII AJaaj AjC- JjLjJjjJall jlc.l*uall L t—iljjj tAlutj Ax-^juu 
A-Ua'i AjC (jlc-UJdl Jjlsjjjj 1» I.-lall ^jl ■ I'M LaAic. j£] .^i_iLajlj 4 J■ ^ jN ' 

i _j]l ajuii]' jiu la£ ^ AjjJajl alaJil B i_Jfi J -“l AjcSIj 

G jjJa_1! A lamjoa Ajj!AaJ Ac .ju Jli.Aj jjAj Lb jiiaSj jSaJ V AjJSaJI eAA 

. Axaaaai] tffAjSsJl ^-jLAIII ^ Aa^i 

i a (jl t^lLa jl jJ ;j^j3 1 jlj^ aLLji] jUal ^ <_i3l ja XjJaluU • 

I ^ ■ ■’VlW l jjjl 4 ^ A ■ "J La) e jjAa ^1 ''A", ,il \ jSU Ac. jl xjLlaSl A£ j:^-II LiAajI 

A aU. J_aJa i^ C ~ '^-‘^LlLb iJjlALakjl P A_Ia£j ja Aa» :'ia AjjjaJa allljLil 

J a_ V 4 ^ jW^ 1 Jj-^j -D * r l P AiC. i—l9jll ja&i ^ L Jj-aaJ jl jaa jlll 

(jl_laL/1 jLui ^g-lc. Aajaj jl jA]I Aliu)VI jLLal aA A~>.all f. j*.'-ill Ac.___ya 

. LAojI 

4 lO^W A . ^ r*_ ^ a.il - f ^ t 1 1 ^LuU ^ 1*> 1 ll ^ \ -A A-C'^^U) t_1 Vi A # 

Ajjoiilij ^A.C- ^ ^ ^ I ^laJi JJc* ^jj-uiS-il — A-lajuj^J-o 

A-laj-ujioJI AjLLJI ^ j)i>vll •Ac^uj ( (JIAaJI A Ajj*-a 

Jjl AjI^Ji]! lLllu ^11'^ ,[\ % 0 i 


V > _ A\ A ki'°l\ \a) I^JJ [^*^1 4^*^ 4^** 4^^] Alii ■. 

—11 A*-ujl J—ft I^Jllill 3^1 Jl jjJl J-aikl ^ja j^C-^ll ^5^ J 4/jn>VMV 

L Ja —j) jjL-jj ^g jl 3 ^ua jl jIa j^Z. j ^1 jaa) ^aaiI^ &Iaj1 Six lsia S^JojIaII 
? ^jl^. Jl^-a l^-j a£j jl \x a/i.aII Ac. jLuu-all A^^aJlj 


307 



Jjjj 4 ]j£jjJo]l 4 x.^)jx jlj j .c Ixll J i “ 1 ■ uj] 4 r.^, ,.tl &AA 

4_jjjxo II ijl—uiVI jl—J ^glll 4.4 j 3~\]1 4>x ?r ■ >Tm c Jjx ■ xal (jjSj 

4j^)iiuiJ Ixx ^>jSI Lix j Ajjjla* Jlsx ^^3 Q J P (jiilaflj ,_j4J JSuil jj>* ...G 

. Jj4_lLs34jl ,_£A_^.1 (jx l^JLaijx Aic. ^Jaxix jl£xj Ig mS'il 'jjjJafljll JjOJ 

Jjj _J 4_la _ ui joxl! AjILILvII (. j' ^»ll 4c._)jx Ax4«4 1 4_iil Aa-V I 4 c. ^,,.11 v aM 4. , ^ 

_Hll Alx4C.I 4 cja-«. II aAA a£jJ . IfcAic. (_>ulij (jjllaSjll A)x ^1 ( _1& (jjlLii 

^_3 lx£ tJjAJJJ llAAjc- (Jjl-fiJ (_g4]l * lal-H Ic. j^JjLU ^4x^11 

l_jia_3 l_^klj IxjIa __jjjlll]l (jjSj V _)l_jx 4-AjAlsk Jlix aJL^. i ^2 4jl iV,0 ^_ui]| 

Vya 4 JVAj AlaxiijiixJI 4 jiija-s. II £ 4 £.yxu 1 _S^)XJ JLaxJI IAA Jlix ^-3 j 

glljA -*■_a ^1 iVi ml yy n lx _$A j 1 L_ssl _)xil ^ cjt-. II ,_jx_^]l j ^g-ajirJI Ax oil 

J_jx AxjI P 4 l-ia'i .Vic. 1 " w ,.ja |j| Ja33 4 A ^. >,11 a^jLiVI jjLIjj ^ ^ aj a -^ " 

Q ^ j i.VI A I-. 0 'ill A ic. 1 " i ■ ..j4 I j! j jljxll JUxll 4* 'll. .11 4 i l l -x I I AMU 

e 4 

. 1 g lus'i Ail mxll (JlVvl Jal Uxj (JjV' 11 a 1 —kj^u ajLiVI jla 4II l j r A >—4jiVI 
_^£l Q Aic- oA W.xll o jUuJiU 4 _LujjjJx]I AjiLLaJI AC-^jjJI jl lAA £oJbj4 

4ja-xjiixll 4_II AC.jxa _llj >C jx I^IaIs _^j£Ij P Aic 4 mlIxll tilli jx 

A_£-?-JI >...)li.u_aJ 4-jj)U-ix Lixajl j_jSj ijJjxljJI ijixaflll ^3 ^y±ui IxS il] 

t jUa'VI ^3 o^jiilax i_$ aIIuiI _)Ua] ^3 4 •-> ilil Jl^xJlj 

. ^^JtaJajxll ^jjxxaall aLIluVI jUal (Jl •> xll ^1 4~vl ~*>ll (jjAj 


^-lc- _ 5 xX>_II ( __paxJ LiJajI ( _ ? 1L 4 l~... j '\^II £ j.Aitl dilc.(Jl^.jl • 

r .•. >tH lip. .i £ I ^. n — ^ y io ^ ^ L t i nfill ' £ ajJoll 43433 4 ^. ,i 

^Aj_4 tjA44 1x43 t£jjJaU ^ xj. n^. II ^^3xil -4"n^M Jl^x ^^3 Ia3 1 -j jl 

s-i.iiu.') lx 4jjjl^. jJIax ^^3 lal■ :’j t_ajjx ‘^>^1 ~jio. ^1 ^Jix t^jjjjill j' J] 

4ja_uilj4 f-j - Ai_II i_il^ijl ^Ja4x]l lli Jix ^a£.A4j t^AjaUal s^Jallxll 4 K^ll 
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_ 3 iL&jAa j! tljLa.1 IjsA j £. j ^aJ A3j - -A . '^\ -■. ..-v 11 

Aa-a * t_l l£ ^g 3 J_o^j^ gJ~a. wall £-^mi]I jl tA-US.j (Jjljjl J ‘ 

HuAa. il)-® *JI-jA .^[^ » 3 iV3] JUJI Jjami ( _ s Jc. ^-®I J| AI 4 -UmuIIj 

I ^_Lk. jfLaJ Ajj jLa. Jla-c ^3 4K ,U JajSm ^»JC- jl Ja jLmi 1 : Ux■ A.lila3 jl 

IA A JLa . [^ • V] Llajl -IoBLmi A W >ull ^ >u jAa liauo^frSlI JL^mcJI J U^J** 

J ay» ^gk jail ■ all ^ MuJal '« Jl > .nil jV < il£ ^gJj £-llaj ^£. j]l 

lillA_£ JlaJI (jjtJj tL-iajl A^jjlaJ! JLa-c )->'i . iij «. jaJcJI jl ^gj*j AjjAla. 

c e ~ 

til jl£ l - -a\£ Ajl l^jjsl La^j! jAjj ALijlj jjpali:! ‘i-^ . jJkjLl ^jImi La£ 

Jl a^a 3 JaS m ii i ijjoi Lgjli Ig j^Ua i—ll i nt ^Ic. aJj£ <11)13 f. j),>Aa,ll A-o ja. 

HjA 1_a£ui AajjLa, Jla-a ( ^gk «■ jj-A*>ll A-aja. n L_ijjja" l[jA] Ajjjla^ 

. ~~ < , ,< I AjjliaJI a , g, ^ t~. ^L ml) Ac< ^. l i 1 jssl ^_3 t a. Va i *■ i 1 LaLaJ 

1^‘ni L l-Hm Lal£ AlAjj tj mi ^jataJI A£.^joi 3 Ajjjl jll Aj£^)>tJI jV LaLaJ AjjjSA 
^3 jlx-a) t_i3l__>J AamuILi "aJoSLuJI" » ji>» 11 Ajija. Ac-^jjoi (j^aftl Vn 

A__a ja" Jo-a CjI jLiC. ljJ-N.1 .la.jj . &UaI (_£jami Lo j>~> ~i ^jAc. t^Aiijlak. JLa-o 

t A 1 j£ 1 gj ^glll ^Ljo-VI tjA* LsLoj tAjj-ila. (Jla»-a ^gk j;\ t uTi i_i^ui «jjla 

jLlxJJ K 3 L a j c. _jjjall jl jx (_pa^)'yi ?r l-im jx L_!^)i3lj c" Lo" jll lA^Jj 
.[^] A_ ■J.^-alAI ebjjall t_ii£ eAaJ jl j£-aJ .'^.Slm/s" 1 cjIaLo 
t_i]lxu jLuij — 1 Aaljgj AjjALa. Jl-?-® t5^ "AJajLj" «.lil t. jiA-»I 1 jl liLi».V (j g^y 

• Alcjjj ^j^aiLu ^glc- (_]-a*J 9.81 m/s 2 sjIaLu 

t £ 

All_Mil J) _lal ^g _3 cjjJa_I] Aia_MijlJI l1)Ic.^uJI ^lljluil JjS tJjl 

sAA Jlti.Al J] AjklaJI JLaAj JjLtll Jal^c ^Ic- (JiC-l jl tAjj_jj«a3V 

lA__aLtJ! A a* mi 'ill ^gk V jl cjj-Aall Ajjlj^VI Ai-jjJl l IlpAaI ■ ul AaJ . Hilc- 


309 



.^Lj jl£ La Ulc. alAil'l I ^^ic. lIiLls^J ^Ljjjill ji_a]l jV 

AJIj jC- 6J)[aC. f. Jjj-all 4jjl.l^.VI ‘Lc-^yJI jLl i _ s jJaSj ^gLlI A aj'ai \\ i"' ~il£ Laj^jj 

c t ^ e ^ ^ 

^—g-r* ^jV j - Jj£l lA J^J ^jJa^ljLx JjJjjlj lx AujjlaJI 2k 

^_£jlj V ejjJail 4_jjl.ia.yi jl jJjj Ajli i^lulLlI ,}j.ia 4_ijLLaJI 

.4jjljjj3 4 ja£ 

*s. ^ lr~. '. L ‘ ' 4 l ,ia '■, jl_J ^ ^jj | 4^JiaJl ijL 1 

; c c ( 

i" v aj ^LLajjiLi /jjx&jiiai jj.ia.ic. jjjjL Jjs j! ^ >L*I blj) 4 jIL AjjLLJI 
eJ_c j_ajl i_ sjjuj l^c. jAui ^ V (^LlaJI ^ > H J SjIjc. 

« # . . f ( 

IxLcjaI jjJaU Ajj!^.VI -j! LajS l jjjj 1 »^jL l xjjJaj4 

* 

! La y&C- ».o a LUl jLL-uL > >> cA> 4_al*JI 4 ' ’.in.'i.ll a!_> 

^ ^ ^ 1 ^»lc. j_jjilall 4jaj ^^3 ^il-lay I $. jjJaj! 4 c.^jj jjiliijjl ^_iaj*jl • 

[3 c< ^] ^iu^Ju _31 j,_a l__JJj! ^_jaixil c _31 i_fil_j_ajl A _Jjl j ^ '1 ■ 3 


•([^ ^ C ] L-iajl ^)3ajl^ 

^_3 (■ j^'-ill ^jaLi ^jLxai 4-jjl.lay I c- ja-^all AC-jy^i ..".ba.I-s'Lul >*31.i^ • 

• [E-l <_><=> < ^ • *t] ( [' ^ v -j_a t^V] ^j^uLLJ v _ s -j-o_^33 __>aLJl) 4_jjjla Jla-o 

» j)i.-ill Ac ^mj jl ' ' Aj.J^i *hm «.l.i_^ui3! \__j_jSj31j ^__)*aLaj! ja^j^LaJI v_j3 • 

■ijc- ‘Ljjl.iayi c-jj~* a3l Ac.jui — «.LiiiVI oLa jc. A,,<v£.< a A.Sufl->. 4jjlia.*)/l 

Li") l r_J V C- _31 jl ^g _3 L_lAuJI ^J-aSj La-a i I ^<L-a (j jLuij uj^ajl jal 

. J j^ul >i_ 'VL iaxa-a ^jlS-a j «. llajl ■ A.tJ-vba j>-a i__)J_)^-SI 

Jj L ^g it S^i^iV’all J J ■ ^all iljl^Lkiyi jL 1 AjjaaJl • 

jjiulj ^ j;u3LlJI jj<ruii°ll ^gi T'.. .ij ^jja-aaLsUI jLIujVI ^)L3aj 

A_Jjl.Ii.V! C jaJall Ac.^yx Jliijl jj*^J lA^jini' j^-aJ V ^y^jj B ^JC- 

• C jC- i_'<l" , 's''l ^i3l A ]-i m jLaJI 
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ZjjJa _ I] A _jjl.la.VI AC-jit H A A'n'\ jLui_ la jLluil jUaj • 

Jla-a is^J •'— 1 ^bl! -^-bl J j.la ^3 JAaj ^aJ j jUaliU ^ II £• jLuijll i ^£. 

Lja j) ejjJa 11 A jt\ .laV I Ac-^^jjuill -jjijtj i jlj-* A-uLla 

.jUa^U JLSall 

AjajSaJl rj- <all AC'_jaj ^•V'lmnl ^^3 p. jw-ill Anl-laVI Ac-^juJI ~ Aaxuj • 

(ii)j jjjjLoi _1 ^_Lojll _^abll L—iLuiaJ j_)_eilax sjj^j LlAj iA Jam jp^ll 

jLi ..j jL-LI _ 3 sjjjIao A uill 4jjlill i jillj t ^^£11 Jlaxllj . -lg.a-11 

.^£mbll j jjsbll jjjlwaili Lc£) (_5 jjj-asV 

A _jjIA aVI {■ jj-iall Ac. ^I.VaimV Ic-bil jjSVl ^ ml .mV I JjIa^>j1I • 

( C ( 

ul_Jj! Aje^iaJ Ail*j-o3l 4j ■ >>o!l ^ LauS t ^jIj 

c . 

J aaj A—ili tojlc. *—ijlLall iilajll j .,/1 ‘ic- ^^le. ^gjita-i AjjLLaJI J^a. 

. jhJr-al_jll .La Ja ^J] Lmajl babliawal p j.i.iall Ajjl-iaVI Ac^aill l_sj__)ju 
ILaj iJjjilb ^Jn-v JS ^IjLa ^-^JamOU (JjjUaII ^1 aV'miVI jA LiA pg .nil ,jl 

_aJI L _L^asll ^3 Ijjlj . ^bjjall ^3 Ajjjtall .i^a La JLoC-l t . nm jA 

— Ac-^m—IIS «.^g m Aj 9 ,1a jj V jIxjVI ^bj jjS _jA j^ijiail ^Jl _jll (ji 

-l__j_^j LaJ_JC- V] Ac.jml! ^(JLajJ Ln^«s] V J . Ajj_ySl Ja^jJaa la°3 .la_jj 

^j-iHj (JLlI Aj* lab uall Aiojjll bj*J aJV -1j b-lx^^jm 0 _ja j^ll 13A t_ixja j 

j^J Vj ^aj—ijiasl j jl~u A] (^Joul ^ trail I La jV Ijiij t j£i'. 1 

^—111 A —ill! jblal ^ Ijl^^l ^blb J;_oSj bjli K its- 1 _a// (jjal_)C-l ^ V) 

.|Ac,^ u1 ]| /^<5 ^JLijlj ^ajlaJI jJUJI Lgj v. «.^»j 
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1_ajl l*-o iluxijl jluila , v .a ^ j ^Vu AjjjjJs A*^il 4 jl^j V, ^ (JSuIi 

l ^ ^20 D Jiaiull . S AlC. v “ ^.11 j D J Cj A .Ini? ill 

. U ^)JQC-1 4 | 4 \ ^ < \q\ 1 4 Jj«Cj i /? ^ ^ ^ ^ * 

4c*^)i,u 1 ojiUl £-U-a—11 Ai^j] C J A Jj-all 


, ^ 1 .uU jILujI ^Ua) 4 l-> n? jj*\^ 1 1 £ a t J-i\ l 


f- Jjiald 4 Jou ijIaSI Ajl\^i\ 4 £- V,r 

jj_Ulnij jjj »4 S-»>uj^La]l AC-_JjoJI <-_lUu^. el^sJ 

_o LoA.1^1 UJJ 3 ‘ 4 JjjC.La.uj _jl .'~‘' r -' J N a ^ jUi '.« .^Liuuj ^Llaj 

^g _si kk\ _^yij . 4j liS^pJlJ ,_jiSI a ^ jLuuil -PLja-a ^i-VI J 

.j^yi ^ Jiiul s_)ijc-l ^iSI ^jlsVI ^St will 
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_jj AjS ^ _jl > n*1J tliSLu N 3 1 j_)j 1 LoljxuJ IJJal ^jjiC-l 

jjx (N a ,_ji) i» iLul 4 jj jj-ia A*dl Ajjlii ‘“ft*.^V,l ci — |a| 

aJI^. jji Ljj^a Ljliuil IjUaj I jj£J • B Alaflj jaj Cj Aj D JaLSjSI 

A-la^J fj 3 —llaaJ ^jjdJlj iiijVull jUa^ j_gl) N 3 jLSa2U Afunllj LJa-aJ 

1 jj^, La^J N a j I jjl LaJ .AujiJail 4jufy\ dlLtjjl 

A_u_jda SI dll I i" iL x ,ul Aja^j dc. AS j^dx Adi L a$l i jlsujl I 

AjIIjII A l^-ASl .1 L«£ Idajl N a (_gi Idi jjjSj Ajtdi'^l dil t jl (jli lAjjljll 

,Jj i B A ia&jSI Ldi Ja-aj j/ Ajjdll Adjdall AxdVI jjl I ^ i—jal^)>o j_£jj 

i B j—aj Ajjjda—II Ajidj/I cJSiiju t = r / C jj*J>SI J2ls>. Ajfy t 5' (_g.il 

^g_jjfl (Jj) ■ -^j)SI (jl Lajj • S = < 2 f~ / 2 = or" / 2c 2 AiLoui .i» >^a.«iSI ijS^jajjj 

^g—lc. Jl_dd Aall-ia 4ajo^ J L?JA l- 4 ^ f?’ AS-iki'l dc. AjjljSI Ajt2£)U 

I_dl Ajdjfl jjj-aii jjl g.jli Ajji a point event liSVai 12 .la. Igj l-..i.i,hij (l_i5I_)a 

j__^i d a 4 AjlJIjII Adjn A11 AjidS/l jjl S-aJ_$ . 11A jl N a j>a L5AJ 1“°^ B' (_gSj 

( DB' ~ r A itta^a djlilui a a. Laj iN a jg 9 t — r l C jgjlA a.j/1 (j^j—SI 

jg3 bal_>* jjli <. 5' AlaiiSI (_gll Idl Jji-a_jil t = r — 5 ‘ A5 7 = r + 8 

aJoj^jOaSI AC-j^I . .It. >,0.^11 ?- j\ idl Jjlj Jl3 c-J^AII jl dill jjl ^cju.MU .'lJ..i^ixil 

:C (j-*k ^lala _>jSI (jj^-* jjil A (j-a J. ^ l- V a S l (gji^daSl IxdlS C^ fl - 

a _ ^ ^ . /'i , Ur \ 

( ] + ^J • 


jjjSii i? / j_gjj C jj-a _JtujiASI (■ jdall ^Ixdl Cg’ C A 1-um jO-all AE-_^joiSI 

: c c> SSiJS (JSI 


/• + <5 


r ur ' 
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At j_uI (jIj. £j c " £ « A-Ujlj!La Jjji. JJaj Jl Ajl <3 

jl ^I i B' j A (jj_ j (_j_all t-*l I'M AjjLo_-o B j A joa 4iiijAcil » ji>i3I 

, ✓"’d _ S^U 1 . 1 (~*u _ (-'Ll 

■ L CB — L CB’ U ^ a d l J Wb - ^ AB’ 


c u; — 


! - d c i — at-: 2c 


1 —<ii 


— 37 : ^'0 ~ _v) 


(7.J) 


( CB - 


t-d/c 


tir 

1T- 


7.2: 


A.Llu.'iILi (V,Y ^ J (V, ^ ^ jjjjajj joaI! jjaC-^all JLjJlaJj (ll f] Ajl lLua.j 
jl Ajli t l<ag jl ,1 ^5 jxjJaox t jl.la.VI L>®J u' *4 m.< 4,]rafljl 

ja _J jjl*« , 1 jidl jjjjgl-la.V 1 jiic._}jjill jViiaa (V,Y^ J (^O ) 

.Jl jail Jt B j C jalafiallj B j A ja jln &jll 

(jaaojlj—a.VI (jaac- jjj»__ 13 l^_ui_fij CA£U11 Jc- jJji^xaJI Ljaal j£aaj 

jJ^_all jl£> Ijl .N a Ji CjjJall AjjI ii,VI Ac^uall Al-lbta jxj jji !•),..ujadl 

o J j*-oll Jc. jj£a N a J jlS-o jll ^Ull jU m 1» 1 ^>rfill jl ..M Ijjlj^a z 

:[vr ^ ^V| 


*1 / (\ “ T -) -> “t -> 

dr = (l + — ) (-dr - dr - dr - Jr . 


(/..■>) 


Ac.j LuiL all Aajj.^itl' jac jLiuiVI Jal -^^ Jc l- 1 JJ3 dlloA jl JaaV 
11 1 lil 13J t^V,Vj (julofill 4 Joaj LsS t jlj^s 4_yjl^ (Jta-a (J AoSUI jl 
jo*j Ijl .[^ vr — ^ VY l* ila.^ 40 I] z = —c~ la .lie. Jil jj^-j 
dl^b JJVI j}i «(V,Y JSLi Jiil) £*=0 J] Jalj ‘N“ J-J 


• c = -c“ / a - 


-« 
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i ds~ = 0 <-lll j t4j^)S i-a 4 " i\j l n jji. J_j]a ^iTr'n pjJ Laj 

,jj2j N a Z La 4 La Vi .iic. z jja-cll J_j3a e. j- >>N 4oil.ia.yi Ac JjU 


c 



< 7.4 J 


2 ■ ii A * b l £, ■ Ua U ^.OjO^Ll 1 ^ ft. — j + jllxoUJI 

4_IjLila Z 4baij .lie. a-jjJall 4_u!A^VI 4x.^ui)l Jjli ll^J .^1 jlll ^Je 

4_dl_ui _J ^jl j_ £oj ^ c“ (z) jl ^ J “al_$]l O'* * z aLaj^l bxjJajx 

f ~ 

‘56] z<c 2 la,j 1 4—Sjy \ ^ a ^ >r*_ ^ 1-*1 «v \ -v ^ lei, v iAm ^ 

.[wx Jj m ox L ** ll 0 . 


4_jli t[z A tZg] OJjill ^c. AIx^Ha c“ (z) 4jjl.ia.yi 4C.Jj-all oj ’■-■IJ.a, 

(V.'l | {JSjui ( _ ? i B ‘A 0^ 4 U..ij’i^H 4_ul.ia.yi Ac-^uJl <— il.m:v O^xj 



. (IZh ar \ 

/ C i Cid" = i' ( 

— - — 

/:. V 

t- 2c-/ 


J-4-aS/l (jjSj La-lic. • Z A =Z B +r (J ^AJAa. jljJC-VI ^ liiaJ Llua. 

4_IjLuall £_a (^i 0 ) 4LU-a3! (jjl 3 -iTi 4 B(z g = 0)4_laSj lie. 


^ 0 I-i 1 1 J 


.a 

( HC 


= c 1 


a:n 



(7.6) 


• (v ,^) £x (V,1) (JjLLjj^ =0 -ijc-j • Z c = Z B ~r Ljya. 

t[t A ‘ tg] ojpi)l (jic. 4lnaix LjaJ (jj^ C°(z) 4_u!la.y I »j.>i)i 4 £._jjj 
B J] A O* ajL-ijjl (jx j ^Ic. ^ '*'" 4e jtji L». njjo Aalj C^g L_ll maj (jS3 

:(ds 2 = * .lie-) 4jIj£ liiSxj (V,Y") 4jll*_a]l O' 4 • t ( _ s ic- z jlxjc.1 .lLajI ^J>L 
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d: = <' (1 — ^ ) d 1 . 


4z=ct (jl j _=>-j c “■ « AjjjLHaII j^ ic. iaia frljL'^! j (Jxl£i3L 

'.^C £A Aouiljadl jUaj t ^ 4jkA. I>jajl f H (z) (jl j^y Ikfcj 

( (l! 

c [t] = ±c [ 1 + — 


B j A jjikajll jjj 4-km j4a!I AjjI I (■ jA<a]l A£. _^xu] 4 XmjHj «jij 

djd ujSj 






T« ~ Jt\ 

[ /•'/•■ 


r H - < \ 


f'O-S)* 


(7.7) 


Z A =Z B +f,Z A = Cf, <-i—3dk ^—5! ‘C"(z) jl-iix fJ. aVuJ <»j uLua. 

‘(V,°) *L_ £._A jj1__kjj _j& La£ (AJ^IxaII a jb •Z B =cf iJ 

. ^ V, ^ j 4 Jj1»aM 4jj;1 >>ia (j jSj z B =0 AJUv ^2_j 

(jl-kj Cjr _i) t J z i> 4_Jai>. c°(z) jd (^ k - a ^ ^iiJI 

4 jjl.Aa.yi Ac-^ui 11 t- jl hi a (jSiaaJI (_ja (J» aj (c ~ £a 4 uni TiaII Jj.AaJI 

_ JajS ^l.tVnulj (V, ^ (J£till _/aj|^ B J A jJJ _jja!1a]I f. jjJall 4dxui joaJI 

:B j A (j /m l g il l j nkVil i aic JaSa c“{z) 
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jli t z A = z B + rji u jj 

or 


Uu • 


' »,' = • (I - 73 - 373 ) • 


(V.») ( (jjiwaliJI | jjallla^&]l £^a (jjllsjj AJlljtjJI alA 

.(V, Y ) j 

jLSojl 411 j j)l a ■ -»“i (V, "l j j (Yj®) Jjl'i >1 . . 1 J ^11 (jljjj! la.V1 jjljC- jj.J 

.(V,l (JSJu —S = ar~ 12c~ ^j^ > <^1 1 (j l j N J ^ sjjJall 

C ^ A ^ ^ ^m i < a\ 1 ^ t ^**1 1 ^ j IjtjJLll u4 (Jj^ J i_s^ AjShl\ \ ^j j 

(jjjjjll_iVl (jiilA (jjAj aj^Lit'i jjS-aJ V B (JaJj B' -ijc. (j^L-saj 

, 1 * ] * < l-» ■ 1 1 

VI ■y“< V <1 i4_iil.liVl 4C._^uJI jjlx 44_ixuijAall 4Ail.li.Vl 4c.^jjj]l 

iiil—Ji (j r. VLla9 ^^jlla^l J^Vl _jl jlAl ( _s^ c - 1<U*JJ 4nax A^-aVil A wollj 

^_9 J__Sluj f. B ^J1 A j><a _?■“'''■<> 4iwnllj 4_uiij ^jaJI /Qa.jj 

4^V,iJ A _Jjl.li.Vl 4 c-_JjjJ 1 4ililijj . c'^g — C°g A (jl uJ*l tjjn^lr A 11 ala. jVI 

4c-_jjui (jl JaS3 (j£]j t \ t^ijl A Til a"u> 4j-;ui jl*ll 4Ajlla.^l 4 £-_)ajJI 

^XjJa JJ LaSij .(jjALajVl ^l£ j^S eli.lj (j_jSij j)j"'l~* c *' (jjJ 4 Jsuj jAall p_jj_jaJI 

(jj 1 J £ A tun joaI! 4jljI 1»VI “tc.^udl (jli ^ V, "l ^ J ( V,©) (jjoljUt-aJl (j^ 

(jjSjj 4 A tl~~ii ji (jj£ AjjV iM<a cliliLuix l g 1^-1 (_gjll Jbliill /jj 4iJji-a ^ 1 j jl 
tY, ^ (JfLiui (jJJx jA LaS iiillil A •>jV'j . LjaI^j! 4£Lala _jjC ^gjxaajl ll^j 
■ C IjC- i.’’urilall c ji>>ll ?•• laji (_Jj 3 A lie- uj*jia]l a j^iall ^Utlu (Jj^aj 

—9 (j W <i la. L-lji i^u N S (_g Jj^wa9 V lliwij J^j aIIa. ^ j 

;[l • 0*\ (j^ 4© (_)jLil*ll (jjSj 4-Ui 4_jl^a AjjiLi tjla-e 
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A (jjj A }»i 1 II Ajjl.iA.yi AC-^joiJ jl JJ.hmII (jjfLjj 


:IaA ^^gJc- iC j B <jjjj B j 
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Jjj" 1 ul _jjl >■ ' .0 0_jLuajl ^JxuSJ f j ' ‘-ill 4 Li,„jA-cJl 4^nl .W*y 1 

LaJ_jfr Lg-al JliJluil (jS-oJ V t4-«Lc- fl jji ^11 Ajjj,, -iQ jlloil 

(4 Alj^, 4 l-ia’ij 4 Vi, „ j"' - II f j . ^->11 4c-jjoi j^£j 

<-ll4 il^LaJI aAA (JlLa t JLLal! (Jjifiai t _ s -lc. .jjjlkaj]! 4 in'Mlj o4Aa-a 

J Loj_9 . j^LiI! (J■ -i»H l" i,^ ill uIjV La_I! j ^ji.U! 

jAk-aa—a |jjj f, jjJall 4 Vmi jHal! Ac.jjjill jli ic ^^A 4j.» f. jj-iall 4 j£.^jj 

Lylui ij jliuil 4 J —1 a~i (jilalill ^j-e ^1 ^ ' ^Ic- .144KJ 4_ial^a 4-Ioijj 

4jjt__i^a_j-o]l AC-^luII jLluj'yi 4V-iq'i s ~r-j . 4 V*im^L&Il 4c.^uill -Ij Wi jll 

(jl jlL—uiVI 4 l-io'i jLni.1 ^ylc. 4c._)jjiII -iLaJC.1 jjj ,^C ^^^A Lajlj c J).wall 

Vj *v a , 1 ,.v 1 **, 1 4 1M a", 1 ir~. 4-C-^jaJI &3A .LaUjI 4 1M ^ , f~_ 4r- j. ni l 

4 'm 1 4_^iil 4-Luiillj 0 ^ - 1 ^ 1 ^ ^. ^-i\\ 4 U.»^„ 4 id, 0-, ar.^j .X Ia^)LijC*I 

Lja_ jI ^_Aj .4_loVill illlj JUC. ^gJUAaJl ^j-aj^ J’ 0 *" 1 ' 1 ' Lgjli L>°J ‘a’ Lit a 

4jUv '(j 4 Ua'ill jjc (-jsl^l IA4424 LoS 4jS-iV^ll AaL^uJI 4^)/Jj 4 kj*-a 

. jlj-a Ajjjia. (JLx-o 

^ jLlujj jUal ^gk 4_Lu4jiLall 4jSjAaJI e Ac-^ui 44aO ljc.4 

La Ij4i^au> .g 4jAui jl ya 4ojjLa, JLa-a ^^3 L>^- ul .1» i^xaj L-lj)%>^a N ? 

. ^ V, \ B 4iaj JUC- e- j, AjU 

Ja_aLvLjj B [jr 6 LaAlc. 4 }-i..ij!La]l 4 jCjC-n. 11 c^i^a]' 4i L-JLuidJ 

ojl_uyll 4 jjIjujVI A&jjjj II (_)43tj J i—lau L>« i_?J4 L*S ^1) A 4iC- 

^jl 1_aj .A _Ij 4 nr'ilLi LaALiI£ (A 4JC- Ajjl^jll 1^'c-a j B 4ic- 44J _yJal\ 

4jj^yjJa_II ij)\ _ujI)U 4_jjl^jll 4x,^ujj! jjli 4f ^A 4_l*-iiaj^l rj 1 <all 4£-^jja 

4 jij^TiJI i-f— —- II Jj! 4 La.XiJj . ?■ c ^^^A j _^Sj A 4oC. aA-ia^aJI 
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4x-jjoi_II jjoatj 1 ‘Jj- AjjjLi. <JLa-« [^ * A] jljjjLuiia AjjI l^VIJ 

s > ~ 

:A (j>« JP La£ B -lie. 4_iJ_jju2all SjUiiU AjjI^V! 

;j _ <■!:/>■ _ d, - /; d/ 

~~ dr, ~ dr dr t ' 

tB ^jc. Aptla^l sjjJall dz B / dt =C K (z B ) d >j-> 




i2jL£Ij _a.J i i_j _51 Aiuj _ilL (j-«3^ j* dz A — ds A / c j 

.A lie. AjjIj A A<L> 


dT , = (i-^) 


N 5 z lA ia.fc 4^j 5 4jl Jlua.) gZ A / C 2 < 1 j Z 4 = Z B + r J Wj 
(jl_iaj ^ _9^ dt (_jjl.la.VI (jxjil AfuiiHj Lilli (jj£j ‘ |z| <C" / g .VijSTi la-jJ 

'. £-a AjjuiI ‘I'-cll J jlaJI 

* 

A (J>* ojLiVI (_£JJ LaS B lift Cj AjjIUjVI Ajjaiilll t^J (j-aj 

J ^aaJ 


:c‘ 2 £-» AiujlUdl jj^aJI ^jJc. JaSa ela/yU t jl 


d=>' 0 -f?) 


(7.10) 
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Ajjjjla-J a^jl iTi^l jjl aa a_j < iju A ait >——islJjU tiilli ^Ic- £.lijj 

^ia_uu (j_C. I ^ j» j A j=»j L>*j i(V, ^ ^ Ac.^uij B JJC. i * at jju 

. c _J LsLcH AjjLaa Ac^uO A (Jj Ji Aunj g _jLuiu ^^)/1 irtf <_ S^jji 

Jjjj _ Hie » jn A! Cflq = — (<Tg + C) A Am jHaII AjJjja.II Aiuulljj 

AjaI UA (> jjj A JJ B (jx 

(I/• \ 


/ * * / » 

as seen from .4 j = c ^ 1 - j . 


(7.11) 


gcHjj tc (A aic. Amlflje^ A aic r J 1 -*»" A Ac,'^jjJ 1 (jl Lajj 

■ Vic. AjjIjuj^I IgHc-j--' (jli B jaj A i_y“ jAiVu Ajj jjlall ajLiiVl C_ijl£L 1 jj Ail 

P 

‘A ,j»4 ,jj p LeS uilljjj t(V,^ *) (jjSH B aic. Ajjl^jl! tc (j jSj A 

A .luL^. JLa_e ^9 ' dlAjL-e" LelS Ia jjALjj (_£ a jy g i _ JLm jLuul 

(_j-o iJIjH Lef^ Cg^j A A m jHaII AjLlaJI A£.jaJI JaLo (j! laA ^cjlajj •cAaj'Vl 


B Aic. cJj-ajj c AojIaSjl Ac.jj^o A aic- Aj*_jL° Ajjj*-A> sjuy (a 

Cg^' A A1 m jOaII AjajSaJI A£.^jjai]l Ljj' ill A l_ Sjjji t ^ V, ^ ^ 4_plg_j 

I 

^JaLo (jU laSAJ .A _j=>j B e^)>~iiTiA A-JJijjJa ajLoiV ^A 

(jjj (J5 jjj ajj ijjia SjLiV i &AJI J! j ^LoVl a A > u jHaII Ajsjs%1I 

% 

.(jjJjLula (jlijflj 4A (j-e (JJj LaAic. tBj A 


AjjjuIIj A j B AJam jUI AjSjlaJl »j>All A£.^jau JJlaj lica (jV!_} 

^A_i»_ S_^IaliV AjjjuIIj .B A-AV4 

Sjl_A Jjlfjll ^£- JjoiII j 4C (jA tB (j»o L»S tiilljA AjjIjujVI 

‘B (>a i_S JP LaS 4 A aic. 
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>g _ d Za _ dz A dr 
4 c\tb dr difl ' 

• A .lie. 42ilJa.yi £ 4 ^ 1 v ' ^ ^ ^ dz A /dt = c* (z A ) 



. B Aic- (_>oJ>II jA df B j 


( i~s 


dTB={\-^)dr. 

\ a£ (A -lie. f. j. jm] 4 Un’illj (Jj-ioaj t + f ilin, t^jjl 


c} = r ( i -+■ 


?) 


i> ‘B 

(7.12) 


cjjJa _1 AJa_uiJLoll A-siijiaJI ACjjuJ Alilx-e £..U*aj (V,A ^.l.V^Tniilj 

ojjjL-all ^ylc- B ij-a AJao LoS A J] B ^j-Q ^)jaai-0 
r^ 4 (as seen from Bi = c (l -h —•) • (7. 13) 

4__jSjiaJ| lg"'C.^xu ^)l^Lc jU B A (^j-c AjJ^kJa Djlil uj^juujI I jl 
> * 

— (B (j—4 i $JJ LaS) C fl ^ (B IJA tj JJ La£) c/ B ^UxwjjOaII 

^Li^ijj I^A .A B Aiauijioll AjSJlaJI Ac^joJI ^g\ 

C _J B (j—a Ajs^ia Ajjjxia ajUil jLuiju B Aic. >— sslj-ol Ajjxjlb Ail 

t3 - ,1c. sljjj . (V, ^ Ajl'lgj 2x.^uu vilLiA (_Ji-ajj g £■ jLaUJ A _j=o 4gaaa 

4 jjl Jml Ac. j^_.i A (j a Aj*_luJI Ajj jjJall a_jLujVI (jU B w_j5IJU^-* 

t^_pajVl AjjjLa. Jl^a 'CilaaA" LalS g £■ jLu£u^ UaLij ^_Sjjui ^V,A 



l_Sj ui till} Jj .c jl.Vull LoLaj > nfi 4-jjl^j 4c. j)ui j B -lie. !_]■ j 

<—S j _Ui 4jj_ J1 jjl A -lie L_ial^a]l £_a B 4iC L_Jl3l_^a]l (_3SJJ 

A ij _« IAjIujUjI Sjia (JDLi- 4_AU«. JLauO ^ "L^JajjA" c.Ljji UaLjjij 

• B J A Aic «. jjJall Ac^jjji ^glc laijj Lo^jfLlj sB Jj 

(jj -USJfl^31 (VA LtAl - ^«u»lI 4j_)lfix gtjajp 

^glc ^jjjjjl n"u _jjC B J A I fl 1 "s"' ^jaj £jy\ I~ii njAall 

4j* _Lua^al! Ac_)uJ! ^^uJoSJ 4 aja-s. 11 jjlj i^BjILa La£j . La^uuiLiS 

t * jj__] 4 b . tl^ A i a! 1 4 jcja-s.ll 4 _C^juJ 1 (Jarall C AiuiVI 4 Uo i ~nr- j, >»U 

jjt ( _g4 IjA 4 , A A"'. ,'^11 4_a_£u3lj .jUJ^I 4 l-io'i ^Ic fl-l/UXX 

4jLui a xJaSj ^g5I] t »«j f j 1 -**" (_jl Lab ^ j«J V 

jLlujj _jUal ^ l_jjIIia]! jjjuo ^>AI Lixj 4_lAla. (JLa-o 4jjxua 

" 4 

4_iaj ^ jAAj AujjJa SjLiV AjluuIIj i j! j-a 4_ijjLa (JLiuo 4jla. ^gA 

^g_lajll jpl_all iAjjui A 4 ItVill ^jx l44j.iaj B J A (J4J 4j^}jb 

o__j_jjua]l (_gic. S^&Ua ^_ya^\ 4ijia. ^gJJ j^JjLuJ 


A T: 


2r 


gr/2c -; 


Ar, 


menial 


&) 


B J A jJ—J 4—jjjljJ! c_^Ja—II 4laj (jxj ^4 Atfi at = 2r/ C tins. 

I a jlAVI (jl 4Aaj i_i _jjui B ■iiC' i-j-isljxil ySJ .{_f (_5^ 

:B j A (J4J 4jjjl4ll 4j^j]| (JlxSV Jal llaj (jja’uu'i 


Ar/,. 


2r 


rM + e/*/2c-) 


A; 


i ncnial 


2c- / 
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t t £ 

LcjIj jjjjIA jjjIj |jjfL t^LLiujjlJjja (JjAjLoJ UuL t^^^l 4_la.Lj l _yc> 

lillj c ji Sll 4 J-» > iij^all AjSJAaJI Ac-^iJI ^l^iLa (jSf i ji,''J a^)ALla 

. V,® ^_j»a _jA La ‘C A 6 (_J^ L&jt.} C)Jr*i 

B J A (JJ_ i 4 Li njjl/JI 4 jSjtt H f. jjJaB Ac-^yji lr- Liajl (J_j ■ ]l jj£xJ 

!L(jilLsjIS (jjj (V,3) 4ALjlj^yi 


r. R = — =(•[ 1 

An A J \ 


g:.B , L'/' 
c~ lc~ ■ 


LA tB J A (j4J _)Alla » jiril -A L i n jLall 4 jtva-v II 4£._^udl i . 11 n*> ~i Lc.J 

A (j-aj •> IaLi-ilj L_S_JJJ lijl ^''»J IjlA .A A Lq'i t^ya 

_ u , . r r Ar 

c\ f .‘ as seen rrom A i :---. 

Ar-, A/ At a 

L4a_jlj A Lwi^-uJI 4£.jxiJI r I At J 4 L^-LLaj 

(c 2 £-a Aj -LiiljlcJI JjJaJl (j'lLu Ibal (jj^J = Zjg + /* (jl 4_kiALo 

<~%( as seen from A > ^ c (1 4- + -~^j (^1 - « c (l - -^V) . 

•( Y A ^ ) £* Aj^ 3 ^ ut^' 

A _A] tB J A |jJ_ J jZ.Vlx (. 4 ItumjILJI 4jajjLsJ! 4£.^uJt t.u.uis 

:(Y, ^ (_jLa 1 g.iiig'i 4 JjIxa]I ^gJasu tB ^y“ iSS"i 

r r Ar 

Ah Ar/,. At At a 
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A_jjhaa.II Ax-jni 11 j! (V j j (V (JjjloU _sual! j__« ^t lA'n 

, ] AAj22^Q 1—i l Q I j i -M j V ' *' (* ^A dlX_LLQ ^ ^^J^uji^jX^II 

(JjS ^jfij A-lSI jul Aiafij lliilS lil —N g u& LlAl-ajl AjjLclUi jjC. jj£j jAk-axll 
i_] *1 j C jx (J^l A-laujixJ! Ajtje*. II ^ j. >.11 Ax. j±ji j j£j * jjJall j-l-ax 

A—.^s! jx j * jx 1 &. ^^lll AJaui jXftll A^ili^JI < A r~. ^ * j.. 

(jjUC.jj-11_5! .12_aJ (V,Y (_)£_2i jliilj B Ale t-jSljxJI tlul£ li! . jJjL^axI! 

Lja_J lc$jl (—ijjjj Aili (C J A |jx ^gjlj (■ jjJal jiilaijijjx]l II 

A j c ‘f.j»2a] aJsjjj jixll AjS-iiiJI Ax-jxull — LjaL^jI jJjLaxx jjC. 


til_«_ux]l »jiJ-»H jli Ia^Jj tC jx 11» uxill r j 1 jail LgJjilaj jx jj£I jj£j 

jj_£j jl .la jl j) C j)—x i* jxll e Ji All (_JjS B J] cJixau i_1jjx j>x 

i ial jxll jl£ Ijj j£J . |n" C j A j>x Ixii (jjjox-iia (jtlujuAll jlljLiyI 

1_jlylj 1_jlAJ A l-i...ji^11 4 jcja-v ll AX-jjjJI ^jl.2ix 1 V-J ^V,\ B lie. 

Jl IjlA-la) jLjLlx Lxgjl Jaj Ajli iB j A (jJJ jlV'xll tjxAil 
. H >Ajl jLijUlx C j B jJJ UJ j LjUJ) f- ji All (jjixijijiiJI jjjfljfi^JI 

^ A 3-imjJxIl A-lSja^JI ejjJali Ac. j .Ui < _ s Jc- (Jirf-a-k ~1 (jVI Ijc.^ 

(. jiA J y jlc.1 .^i.ill’ll! j jxUI (jJjL-aall ^3 l^jJI ^•I'i-n'i i_ijjx tA-lg lu 

^Jc ( aJj A.sl'A a Jallj Aic. UaJvJ^La B (J>o tlmlLall ^ j.kAll (jSJ .B A Jati 2 ir- 

• B bk_^£j^_j r lA^)ia2 (. ’aw-i’i 


A_Idl_ya jluj B _ylila e ji Al aJojui jlall Aj3j3^J! Ac _jj_uJ! i__il_utaJ 

Aajljaj'il AX-j-ml! > >■> j jjl llllc. 4^P iSjl LaS (_^lj i _JiC. P Aiafij Jlic. 

1_*J .P < _ S JJ Ajmllll LaAljIS tP SiC Ajjljjll l^JC-^uij B AiC- Ajjjj-A ojll^ 

Ax. jin ..11 jj_ £j j! ’CjAIjJI j-o jjj ic j_yA r J. -^1' Aj*_lAj-cJI Ax-juJI jl 
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A JSjaaJl AiLui Jl jj! 1_ ajj . c _A P -lie. aJJLa-A AjjjjJo sjLj’V A ; i‘lg ’'11 

J jAaj 1 A_jli t jl ja AjjaL^ (JLa^s ^ (jljJjLuila AjjlAa.Vl Ail mJI j 

* % 

:P (jx (_^_p L»£ B Aic. Ajjjjjall s^jLuiU a^jIjujVI A£.^mll 

L , d/‘/> d/'/i d t 

( n - - . 

dTp ill dip 


(jUJj .B Ajc. » AjjlA 2 k^l Ac.^J! ^ dr B / dt = c K (z B ) d- u*. 

^ A tZ Lff — 3 A Jl J A B A V. e-jaAa_11 A_ 

^ SJjall jjSj ajAjc. . dr 2 =dx 2 +dy 2 +dz 2 


ds~ = 1 


-,s " \ -> . *1 , ■> 

-r—— j c~dr — dr . 


:B Aic. A-iilAa-VI Ac.^oill (jl ^cjJalj 

<•’<;*>=<•(■+££) • 

:_jA P Aic. dtp (^ijLJl jjAjJI (jjSjj 

dip = dr . 

dj Ja. :Pj B (jj-J AiUil_«JI j Zb 4 _Waj Zp J_(jl (j Sa-3 

a— lax J .B jP (jjj (d-^ r Aljla Jaifc AjjI jll Zp 7 Z B ~ f COS 0 

toj£]l ( _d C- L?1 <_gA 1 g»> Jij (j£-aJ P A_lafij (jl Uuj .g Ajjjl^Jl 

: Ijja] (j j$j 

Zp = Zb - r cos 0 = :b - g • i> . 
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r p j‘g=g / g (jl i g si_a4l u —3 S^a. j A^la g urn. 

Ijjl tP ^ Jn Hj (B Aic A L->t) £jJ ajA 


dt —a.) (jxj—1 AjluuLj AjU tg-r p /c 2 <lj gZ B /c< 1 (jl Iajj 

: ^ c -2 jfcx 4-u>ilux j jjia. jlJai Ijja! (j jSj 


, g-rp 


dr* ^l-^ + ^Jdrp. 

% 

P qa iS^y B -ijc. Cg AjjlijVl AC-JjjS jlajjf lilie-j 

B (y , fy HZB , g ■ r /> ^ 

‘■^‘•('■^TrjC'-TT-+—) ■ 

tC 2 £-0 A ualYlttH j j.Itv. 11 ^ylc. Jaa3 c-Uj^Lj ij\ 

b_ /, , gi>\ 

l «-< ( ! -—J' 

^)joi lix e jjJal Cgp =— (c B + c) A 1-.■ .Ij"'.41 AjiLiLaJI Aj^^j-ui] AauuILjj 

Ijj-il OJ^i ‘Pl> lS^ P td! B (j-s 




4 1«->1 mu 


(7.14: 
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• A^, L ^_Lq y, unv i ^ ^ il l A l*iQ il l |“ ^.A^J L> X 

laxJ N a ^ j}\ i in a jLlaj ^3 A Snm^Lall A. Jjaa.II i.j!uq. 


■- j; * _il 


v HA (as seen from A ] = c ( 1 - — 


a/' 


_r 


■k a (as seen from B - c ( 1 -j- ^4^ . 

A Ll*_a jUa^U ^ VQ-s II jLuiill jA> =|a| C ua, 

;^Jc. jj l -. \ *4 \* y',s. sj^j_a 4.J-i>uj!LaJI 4asjLa-ll 

(7.15) 


-:i 

c 


a ■ r \ 

'"-vi 


j_A J t (V, \ t ) 4 bla-all _jj (V, ^ 0 j a = —g (jc- jiajjJtjJLj 

(V, ^ i'j ljljJa__uuj^a]l ^jlSjaja-s.II lSc.jjj .^slSlll 1-luJ llila 

15aj - sal£j]l 1 jl t ir-iS"i LoAj (jjiil&luix ' ^ -vlSTi..■! ojj 

jL) ^3 (■ jimiII jLiilj'y A ualllj LaUjI j-al jiJI jjl_4j2UI (jjUaJ (jl ^gJI 

Min ._.) 1_a j)l £. aljllj . liljiuLa (J*- 3 ! 4j (jj^j (jl (jS-oJ 4_ijjju*aaV jliuil 

(_g 3 j N a jLuiLo allujl jUal ^3 (jjUa!La]l j LiaL^jI J&ULall jjc. jl ui' i V 1 

-la j_ fa's 11 a j ij .~~l (jl 4t_its. ^^A AujjlaJ! (_j3 jSL-u l—islj-o] N° jUaVI 

A jl jSJl Ja jJaaJI a j i. mI (jjl ]-ia (j jfb N a (_^ 4 jSl tail pLuia.S(l ^Ja> 1 4jj j£]| 

j ■ .i a6 l 1 4^^1 U j l-iA1 1 (_ija*jj t(j ji-l 4 r_ 1 j i --»< • N° (^ 4jSLa] l pi i n-s SU 

jliLa j 4-ajjlm-tt]| l$Jl£oil (jC. /jl) 4_1 lujJ jjaJl IglK/ul (jC- N° (_ji 4glmil 

1 g 15 >Ti (j_c. N g (_^i 4 j£l. ..I) . unM 1 Jajl-iA 11 . j~s~i Lo j5su ^ U. 

•CP-44 j 

N S J N a ^LuiaiU 4_jjj^]l Ja jJ-tS 11 4 LlSj (jl uaj ^ L $J>LS^ 

(jjia jA La£ (N a (j5 (jj‘l51 1 ii B J A (jJJSl j-a ^fj^l “^11-iA a jwill jl miTiI 

alu,y! jUaV 4jJ-»-k111 ip] jl! J^aall bjlj LaS .V,r 
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jji—Sll V jl Kyi (4_Jj ^2 AilVt a A-lXoj 1 1 4 N £ jJaLl&JI ‘t^JJI 1 '' 1 ^II 

J X(I|) (j-al j_J ^(jLliVI (jl^LjaslI tVjT (j£Jj ^ 

RS J PQ (j-ui^-s« jiiaJa2 " jjlxiaSj" (j-a! jjl! Uai. . jyjjl^^La LunI x(ti) 
jj-a2l PQ tVjV' (JLui ^ j$iaj LaSj .^Ij^l! ^jlc- B J A ijJJJ (jJaiJI 

i>*j —^ U—* _>-=>—51 A s4! j4 T P0 (jl ‘RS Q* 

/ ' ^ 

—Sll kUl (Jjla i_iuiljjj (j*a j]l ) B 4-ls! j-a] T rs ^gAiSaJI 

. ^^gj«aj]| A lil 


j ^ 1^*1 4 Uni a 1 1 4 1 <W ] | £, ^ i ^1 1 ^ 1 ill 4 cl A ^ ^ t_ia\ 

(J jjjj ‘P diAaJl Aic. ‘YjT' (J^Ju ^ . Ix^La J£] AjijiaJI 4-LejVl 

(j_ej J_ xj (Jj^ajj SjLui'^l tlu^. (B Apjjja ® j^j A i— jsI j41 

6jjiui^\ (jl .lajj ‘l^joiij B iS^Ji -Q *— x^aJI Aic. A J] T P q 

' ^RS ^ ^"p(5 1 * ','**• ‘S J] J(JjJal I3j (_3J».J>JI* R -1'lC. 4j*_±La]l <Jjj^t^all 



J_uijj . jl_.uj£3l Lo&Uai. 1 <ig fiaj B J A jlft jLuiia jLaSI j^ V tf j£*S 

_ a. Aic- eJjjx 1 A<?i. ,m j p l'iH '\r. g ajLil A iSl^aJI 

jxujj — IfrmSJ 5jjaj]l B ^5-3i -B j* >~ 11 iSt \\ J3 a jLi^H jj£j ji A*j Q 
• S s ' r - 1 jlic'iL.'jj P Vic. <ui_^ ijLiyi B ^JSljall 
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x(ti) J x(t|) (_jl U-b—jl B J A j jk'hii—J 4jjabSI ojlA e'ljaAj 

jLa.'A'uu — J y J 4__3LaJI oj — A ^ jAjjl_)xJI j£J .N a ^ jal jj ( j , ^A jbjb 
4_Al wVI A'\r. ^ ,,i jLa.}Ajxi)_j LajJ j if. j. >■" 4 S-im jLaSI 4 jOja-v II 4 ft. .ill 

B _Sj A j_jjAl_3jVI s.ia.1 j 4x.^uall i^ISj tj)} j — 4 L->. .1 jjbl 

JSjjj ^£i A ii'<a'i (jjl.ia.VI jajll (j j»*H«j »ji>>11 j! jiij 1 (u‘ ,|C ^ T IW (_)‘i^»II j 
C.Jjja—SI jSjlbV j-al jla]l dll*-u'yi jli I j$Jj .A B j-»J B jjJl A j* 
jiSjLuiuLS jaljlASI Jjj^a_jSI j tx(t j) j-alj!iSS -^A •^■^4 Q J P jiS.laJI -lie. 
^Lahy 4_uiij jjl-lajl ja jll jjiiuij 4_jjjA^a SjLuil (JS jl uj^j S J Q -lie 
4f-j i.i jl 4 aja-s. SI IjlHujIj »X(t|) jxl jiSI -LiA 4.1a_j ^AjjjJlSI 4ja. jl 

4j\i 4 jjALa^VI S.la.1 j j_$£j jjSiS) j4J 4_Saauj[La]l 4jl.ia.VI f. jnJia.II 

e 

La£ jj&LajVI jVjJiiS jjjjjj>>iSI jj jaaVI jl \jjj__jjJa (jJtlS 

Sj alj o_^<a jjjaljJI jjj 4_al i!■ ^Sl jtSj-uiVI ^Snail jl ^i£jj tV,V 

. £, Y A J£jl jjxo Lo£ t JaSa 


• N ? ^—s jl-/fll^a Lai Y,V j£ju ^ 1—Sjj^aj-o jA> La jl jVI jjAj 

jl&j>« j Bj A j;ualj_alS jl_jjjSil jl_LiiJl .LoLcu 4mi'i jJJI t Vj% jui 

jjiaaJI (■ 1 Irv'll jl JaaV . jjUap j^aJ) ' ■" jC. li^jajl 1 ag 'V (jljA n) 

jl_jjj^SI jllaaJI e. jlSuajS! <•-1 Wil ‘ _ Bj A ja J^S jjjj_j£L]l 

i in a j jl_ , fLa jSl (■ I ~il J - j j ‘ j 1' Log jC. lijajl La^jl ^ ~n a; 


^ jjiajlA bl£ I jl j j ■ nj a jjy II j jiijjSil B j A ^SaAS "^uUl" ^llajVI 

_II j—* jl_C-j)'ua Bj A jl LaSUa 4 jjAl 4 ja.lj j^ ,4jjjL2k Jla-a 

(jjul t jjjj^la jlj jSj j;njj£SI 1 jli i4ajjl^ jji jJfll*-o La^-jjSJ 

La^jjLu_a j_JC- La^i_ > pj ^^1 jjl j*Jl ^ lunj jSJ j t jt£-aj]l ^bajl i _ '_HiU 

~i~> j La jl ^-Jal _j]l j<a . ^ jlS-a jll (. Liajljj " bxjjia" jjjla.LaSI j jjjjjjJjjaJI 

V,Y* JS_lj ^g2 Bj A j4C-jUjlaSI jjjSl^alS jilj_j^SI jiLoJI 

,N a LaA^jUaV jlcjiaaSl jl A jjJi ■ ^sll LaA 
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'. ogj S £' l .- l ui (j—c N a u —2 jjUSLj—SI jbij£]| Bj A UaA 

11j >at' (jLjjjSJ! (jUaiJI Lo jlSi ^^jJxJSluLallj (jiixailji^JI 

.(jaj—a (jl£-aj ^ (j iu a U jiail 1 agjKni (jc tN g ^ (jii£lui (jlij£i LaJlic. 

jLui—liVI _J (_£l 31 J^SS (jlliil J-oJI ^SrO (jjlUaaxJ ojul]l jA !jlA 

^—a 4 j3I L_ijlaj tLujaJ lijj .N g j N a ^ JiL<u>Ulj JjiUal«il 

I g-mii tlolaJI 6Jjjull <■' Mml 0ltli3l (j-a 4uii Julstil l$] (JjSj t_i juiS N g J N a 
• N g J N a (_ji t_ijl^l3l alA IglUu (jJlII ^iu^.yh Ai-alaJI 4iij£3l Ja_jlaiJ3 


il jpl —ill 1 _lAlall (J_ llaicL±ll jl 


a_ 3 Ni jvi 


JLui- 


Jli A,,,. 11 


_i-S?! AluiluiVI tliljlllSI ^jC- liLa t(jS3 .N° J N a 

til_:l£ t^jua_SI AC-juil uAllljllaJI tAljlSI tliljpllll tliLal^. tll^uajl LaK 

I^gA N S j N a (ji llAlaj! 2JjLaLC)l]l 4 _LujjJaSI Lglle jjai 


t- S = ( 


c s = <■ 


/ a ■ r ' 


if * r 

2 ^ 


__}bj_Hi 1_$ili t4ijijua jic JjS IgJ 4ii*ub3l till jpllll <li!/LoLa. 

jj._S-ai 1_ jaIiuI 4_j£L&UI 4.Jn. njlall AiiiaaJI l^jlfcjui <j£3 . JSI 4c.juii 


A _j'ijc-vII ^.jjJ a_II 4r-^j ... 1_g_j dial 


^glll 1 g 1 nft l AiJ^iaSll Ig ■sl’inml 
, A^uijp-aSI 

^Vl A 


tllljpl_ 111 l__iAlaJil (J—JiLola^UI (jil—JaLall jL 

j\ tuHall a ^ bill LJ.lul lull N" J N 2 4il*uia3lj 4ljsSI tAluilSalii-aj^j^SJI 
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tN ? J N a ( _ s -3 uuljjlull eAA Igl.aj'aj <U-aUJ! A jj^H JajJaadl 

. jal£ol! 1 ao« el jj Cy^} ,ja1I (_^jLjua]I ft> ri1l Iaa jl j.iu Lajji 

jV, o 


(jjjJjLi_1 ^_laj>ll ji.lull| (■ j-Jall jlaLu jL >_si JAE-VI j-a ^C-jll ^^ic- 

* t 

Jl ^ s e. j-Aall reduced velocity (a !Jfrv jiII^ A - .all Ac. jjJ! jc. LVn 

A _SoLt-a ^tlu. ml jVI a. ^»JJ Ajji .[^ 4^3 j^a j-a 4^V] Aujla- 

AjSjAnJI ej i .’-ill AC. j JLn.aJ jl J jj i—£j-ai jVlj 4Aja—Jjj-all £ Ac- \. jj 

Ac. j—i_ II jl .Ac. j.ui_ 11 :> AA ^al lA’lmlj ^jjijllUl 1 AA 4 - ll mN j^jjj t_9 juj A U . .. jjoll 

J dj_ j^. 4 jjjjLU ^A-ajll ji.lull A-JjlLi.fi 11 ^gA e j-ujail Ala—ijf'.-nil A jftjii.~Y.il 

■ ftUaaua Ajja-a A L-iVi Aic. ^gjjjlaJI j-ajll ^ jjjUI lAA ^gB (juliall jjx jll 


i“ '■» '~'~i . [ i j i 4 ^ V] jjJjUJ jll ja-lull AaJla-o £jljj u-iJ joi 

^—9 ji.lj.Uj (zi*^ • Ajc) jAajVI j-a (AjjjaIj tAijftYll Ajjj-Ja ejLuij 

(zp> • 0_ic.) 4—SA$JI 4 _jSjS 1I 4_La-J JJ j-i^ajj jl JjS 4 ( ju-uJJI A-jjAla. JL>-o 

Ajjj9j j»JJ (z JJ-4. -nil jl j-all j AuJJj-jall ajl_ui*j/l jLuuj . jlajV I Jl 0 jju j 
J j_La ^Jlc. j jn-eilill j Jg~Y 11 I AA jjj AiL..ba,ll . [ 1 ^ ”1 j-a 4 ^ V] ^jsTu u a JaiJ 

AjJjj-ja—11 uuljLiVI uuU-ul j-a 1 ^-Aj ^glSJI ^gSjAaJI j-ajll ,b (^A (x Jj~N-c.ll 

:[> ^ A 4 I ^V(j-a j-a 4^V] jA jiajS/l ^1 L^jA jC- ^glia. 



17.161 
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I _ S.) _ gji i * ^' r ~) (_pajVl JjAJ Ajjjjju}! Ail mall ,jl Laj 

A U , .1 ji Al A j«ja-v II Ac-^jjaill 1 Ajti t ", +|",| (z->> * AjC^ 

fi 

• 1 ^ l r - AAaJj La£ All > nail ei& ^lajj ^all Ajj j(jJall SjlAyU 

r' — iri A/ 


.. ! 


i. - -. 


A T’Eurth 


A/ A i’Ennh 


26 A/. 


i .1 /1 


-i ■■>,.•> 

l '“V : T + ' 

tAJa anjaaJI AAI.li.AI «■ ji 1 Ac-^jj ^jS, cA — ( 4 , + | |) / A/ t"44i 

_jQa ( j_a Ajic. J m-ii ~1 j (_>Asj 1-^ ,_ja^]l UJ^J 

_jA A-uiLi JLia jjjIj JLa&A) iLlAu j jl 


A ~Ea;"!i — 


20 M. 


A/ 


t -\/ : T + /> " 


l^-il lii% rA 4 In.iji.ftH AjjlAa.yi Ac.^jaJ! ^jl Y,V ^jx 3 ^^i IjjIj 

UJiA J ^Ail mall jjlc j! ^ja_^ll Lttj iaj-ujJa£ 
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. .jjLiuSjjl j2u AiLi. ^3 Aic- 4 jjI 1 (■ 2x. ^)joi ^A 

(jjSLl JuJUC. 


( - 



ll~ 



C : ("2 -r .'1 : } 


2 CM-. \/-: + />: 

-— In- V - .^ - 

<.'■ 


V'l 


h~ 


In V r -I- - 

\Ai+ ; > : - -"I 


) 


4_ul f. jjJall 4x-jjoJ (V|^ ^) aJ^IxaII AJjI*-< 2I a.i£J 

4 U ,,.j"'^II A _joja-. 11 f- j.>. II 4fi^j .u ^_Ic- (Jj. ---> " ^jku .11 41-im jiLall 

'u- 0 J^l t>> l _£Ji aLUxj 


2 CM. 


1 ! "» , i 1 

t “V : T+ /> - 


:c,/ n,4 


/:^ + /> 2 + : 


f*(C2+ 'll) >, /,: ;- s 

V ' I - '!. 


—o 
<-*- 


1 


2CM. V : ^ /,2 + :: 
In ' 


*> ■ V |1 


t-(C2 — 1-1!) 


/ "> . -I I 

V : i x/h - : , 
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Ar 


^ • i 


rf. : , [as ■-eon from E;ii!!i ? 

UjA] (jAajVl oAjlc. IgJjj-aj LjJjjAall SjLi'VI A» »1 A-aj 


:ga/. 


AT = 


t-\ -!-»-, 


K,M. 


. rs -“- />' • 


In- 


- I ; 


‘T^ /,: -i'i 


1GM. 


- I 


^L.„A 






\ ' 




_II A _iIjS 1 ija j l j . lIjA A ^ V A "I) LijLx^oJI _jSjj 

■ »jj'^ll CS^" (c " AauiUqaII AjAsAI (jUaj ^^iSil ^.ftjL^il 


a- ■• : 


2GM <::- ) 2G.\f. \ ': 




\ ' 


o' 


4owbjl Ljjaj 4 J&U 1 Ijj LjALajI 4JjLlLC>UI f j^aJI Lc- jmi jxui V,' 

a j'. .1 (_iLi jSI ^ 1c. ^»lc. AjLc iS (j^> l_i 

:jft\ J&\ J>J Jc. <,uyi ^ Ajyu^ ^Aa JljiVj L-UI 

4_uAAk. (JLi-6 (_gi Q±i A in 1 11 jA&il »Ji>ili Lc.^ui La 

j la\l IA_A (JLe A^.jJ IaL&I" ?^Lxlc. ejjj^aJ (_g jj. *-i^V Aliuj jUal jl^ 

e e 

jiA _ La ? C (_J_ A e Imjl L&^JjjJI aAA (JAa (jlj (jlAu AA__£llj 

£ 

43gS~> R-a LaLaJ IaAj .L-^jji.i-nsII Aliau^l ^}iai dulij e.jjJail Lc.__)jji 


335 






1_ lulj <■ jjJaJI Ax-^ui ,_jSj ^1 lij — JdaSx jUal V 4jl 

IL _ & ^jLa L ibjSSj (jl ^jU'i . „•' ijjlj t4 jjj, --'all jLu^l jjai lj^.lj 

^1 >'s~''mlj Id^)Lj"u> La I ^jllaj Jjl (_J)LaL£l ^^Jaa inj 1jjSil . JjJaijJI ^)UaVI 
!_)£_Ji| JLLaJI J ‘ •< ^ic. 4^ jLuilxJI jjldjjl I* ■ g$ LoS 4_ujda cjljLil 

rj‘ <all 4 L...ijdll 4 ^jjj1I JjjSj V 4^-k-aLiJl A-nj-olll ^ 4 ^. .^V,l 

A 

J _ jC- AjailioJI t4 jLi-vIII ^ J. ><11 4x.^ui (jSJ^ 4e\ J)\ , ..*.*11 (_5^ ALjLj 

4Ja _ uijSaJI 4x-^j_li _11 L/ Lijl J LS 4 1 dA j .^Lojlj C OJ^ 4 4 L»a 'll dL 

. 4_ijLLa. (JLa^a gk 1 jL4Jjl 44 jIj c- j>d»U 

£_alj gk jA jjJjLL jjjtj (jlj gjJaSu ^gjll 4 gja^ 11 ^c.^11 

gk c- jdall jLioiV AjjjuIIj UiLaJjl (j*aljiJl jjlajLHI JjjIj jg irix, j, aVI 

Ij_lull d_4a. ^j4 Ig4.1 JiaJlml jjfLaJ 4 jj£ 3 4j__)aj ^)J4xj lic-J) i4jjjla. ijlax 

.AjjJajl 1 _ gi AjjLdolLlJI f. j.>>ll 4£.jjj jlda-V 

^ L 4*> ^ J 1 _^J4C-I iAdlj 0^4 . V, £ (JSd ^ ajjijllj 4ada_j4 SjjaAll 
UJ—^ d__)dj (Jxkjj ((V,T JSLui) 4jjLLa JLa-a ^ ,j£lu) (j u ta ij i 

J,L> wlTi tB 4 lai'i Jjc- . V,£ JSd gk ^jJa_j4ll 1 . m jollj UjjiIIj e. ji^nll IgJi 

44juj _ jHj| L _ Jj y j 1 (jjJC-lld S ji-ao (j<0 4j«-lla AjjjjJia 4*ejpi 

A 1 .i£jik A dc-_j iA B Lh® (.s - ^ c£^ r 4il4no! ^JaSJ ^ -((J^ajlVI 

J B ,_j4 JLjiI u^_J r lg juisj Ail 1114 H ^iosj 1 > Ajl T Ixjaill .B - | _j*43 

LagJj i-^aj JUC- y j ^ ^jlc-lajill iJ^.ljSlj .C Aic. sl^ AujSsj jl ^jij Jjxj tC 

(jl_ 2 11_jaI^jI a _LL 0 I 4 V f j. >»11 4 Li i .ijdJI Ac.^)jjill dijlS I LI . B 4 LiLill ^11 

(j _ C. i_i _ A j ( _ i jjj Liul J ^jj^uillall 4 jc. li dll 4 L. i .1 ^uljll ^Ji-l dll ^ L ^aj 

i^LlI J^ill glc- Aj^adl! dll^)^.l la 1 Ll^ LSal jj^dlla ^jjclejJ ^kld ^ j_J4J 

.(Uisl l J 1 ^jjc-ljtdll jluiojl 4 jS JjjSj 
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J-l_Ja. a cjljLiy ^jLiij'il V,t J£aa 

»Ljilajl ■‘UjIx'ui^UI ^IjmijaaII 4^_)*ji 5I ^Lji] AaaasjI Aj^sj ^^3 1 JuaII 
J^a ltag J_jj Ja jL^Jj tA 4ja4j ,lj& , g AjJui A_ujLx JIa-a ^3 

4i_ijjji]l ^ic- C j A (jjiisai jl j.TiVij Y j Y jjc.l*jM; ^J] S j^usm 

^jIaj jaJa 31 JjIcI.kA- l) -y*-} ^ ^xjj .^jil^A 'Osuai^j 4 ^3 li A ^jl ah^s*\ j i."n«4 

B ^_51 4j J is-ij .lie. Y joiall ^1 *aaI 5 __^iljj .B B _j5] 

ji.1_ill ujiu.j -A Ja fii]! Y = ( 2gr 2 / c') 

Jal jjySj B JJ <ls_jc. j C B j-« Asjjia ^ Y 1» Mill Ac-jjui J jA 


_J_ JC- |_Jj_ US3 j]l V, A iJ^AA ( _ S A <■ tL-S aJI ^ jjAj <■ - lluil La 

«. Jjja_U (JjjiljA ■»31 | jj‘iAnij[i.a]l jijc._jAA]l *>_ UalJ B -lit (JJC.LtJAill jjuill 

^ JjA-aj]! ^jAiLji jl Uuj ,C jB o£j A j B ^jjj-iaJ ^jjj 
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Lo£ .B AiC pi ’'•'*■ .'I 4jli tB -lie- jjjSLi Y J 

f- j- 4all 4 la nij'i/'ll 4 jaja^ll 4£.^mll pi 'i-s.'i. ■■' ‘ ,'^J 4jl i j^yjLm ^yjla Alls*. ^ 

. Y j I jjC. I y i nil Jlsljl j c-jLuiaJ 
4_la mjxall 4 jjjs-sII 4C-_jjmll m-lLm^J ^Y, 'I Y^ 4jjt*«a3l pljlimlml JjfLaj 

:B .iic- LaSi B A Jpaj A J] B j-a jmilLall \ ^ji.rall la-mll 

r' Ui 1 as seen from B :• — f 7 . t as seen from /?. = <•( I -- ^-r 'j . ! 7. i s 1 


4ja_juijxaJl 4 jaja-v 11 Ac. jjmll . il . ns ^jiaj ^V, ^ ^ j 4-ljljoal' pi lafimlj j 

•B i> ^J4 ^ B (J! C c (J! B ^juQXalt Y ^g_i^ . r-ill L*_mll 


(■;„ as seen from B = e ( ',.■ a- seen from # — <■ f j - -12. ) . <7.19i 

£-l*jmll Aj^lmj ,_£^! (j-e^ ‘C ~ £-<s 4-Lml,u.o,ll JjAaJI (jliaj ^ 

pl-li-J_ml £.-a] J— A B^-1) o4_j»JI j A B L j-“ 2r AiLm-o jlmliVI 1 

[(1 ± A') -1 =1 + A' + ... LfJjfLLall 

_ /• r _ 2r _ 2;- / ^ er 

»‘/<t <"u- <' ^ 2( : 

(^^all B Jj eJ_j*Jlj C (_g2j B (^y* 2r 4il m a. l l ^JaSJ Y jp-l*_mll 
• [(lix) - ' = 1 + .V + ... pi 4Vn 1 1 1 ^ Ajjla o_pa] 


/’ 

AfM = — 
I 'in 


r 


Il¬ 


l'll! I in 



B Aic. lai! rj^maj V ^jlxijjJall ^jldac-mll 

(jj _J v JmaSJ ^ill ^gjx^l jjill (jj^Jj iAj_)jl_a> J-s-o ^i LaLxjI AaljLaj2>l-ll 

! jA 1 <ig lju j 
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6a — AA/vc — Aa \/i = —— . 

r 

B AddJ A j B 2r Aa L u aII a'^)*^’ 1 ,' Add^J 1 All Ad c '' l> * All ljLt^ !Jj j 
St A"®^ - ^ u] — ® taJ UaiL a tljLuilSatjl A !■> i>il A- 6 N (jJS ^JlaJ C J 

; lLiI j-al! a- N *_ic- 1 ■ ^ajj a* A^-d 


2X"r 


^ _1 Ijl ^jtialj _ > yc. Aj^J ^ J ^ Ad*~' * 1 _ L . \ u “ A! 

»_:_jjUVI (_$ I_J j) A _a: jSJI Ja j—LaiJI Aj*al j 4_}.la_j _jl jjC-VI 3A jj 

j) jc. La^J_jA^aj t. Ui nj Lc-a tB iic. Ji.ljall c j A Ad^-A 4 ^ (AjjjSJl 

AjjSsJI jJUJ t(_£_>Al AjaJj A-® -B AjC- A^l 

A' l_& : i .V,6 AS_ ijli ^_2 ^^JaxxJI A^J^i ^■‘-»Ad Joaj Lo-lJC. Aiuj 

5 JjJLa. (JL—a-a 4 <W<a IgJS B -lie. JAIJjII AW?"jC J A AjC. A^^>aII 

A ;lj_jS]l 1 $Ja_jJaA A^ t _ s -i*_l tJajLuJI A* Aj- jp-a-a UJ^ ‘(J^jS?! 

A]—S AjAAII Ajj aSlI Ja^i-idll f. 1 .*ia '\$ A.a.,-n\Sj .Ajj-njJjj^v tAujul (_jl tA&jA* 
A- A_>*-'* u j ^ jjAjj-rfall ^la-uill a' L>“^d^A -'■^d 1 —s^jj-u B Aic. i_ja!jAI 

a _jjliLa tB ajj*Jlj A B A* r ^Au-oil t j>»>>i ^Asjl ^iA-vII <ioA 

C (j—J] B A— 4 2r AiLju> | «-Aa ^a T ^ l >.All Aa^ytAu ^Jll ^ <jq-v II A-®_>^ 

•B (jrl 1 4j 5^'j 

^ \CL ^ » i\ \ I A 1 l — >l-dj (Add AjjSsII Aj_d?“^ A'-^j^ (3 1 ^j 3 -v\'~i]I ( *jjj 1 I 

Jaj_laaJI f-UaJl 1 n l in A-'/ 1 -? 1 '~ 1 ^ Ad^ - '* t*ilS A/' 4 '"'*^ Aj‘ '^~* •"jjaSI A/'d*J a ~ s ^ 

Jai jJaaJ l J JjSAII ^at iijj .B —i£. jlg^JIj C J A Ad-^H^ AjjjSJl 

(jtu—1 j tJaj_jgJt A 4 j* ^ j Ad^_y^ a 1 ^ ls^' l5^' aj±uu ajlAII AujSII 

Ja _ Ail f.1 *'> iSf 1 i- 'j' ■ .J A^°jl' ftAajl a' tilA . A^- 6 ^ f-' ‘'"^ ^ i. lUji.i 

(^C-laAj _ 1 a' _ p jSII A'-^' . A_rOla. iJLa-o Wc , ,.j ., ,fs. 1 ^ t at ajJaJI ^yjjSJI 

1 ttt;l j t Add‘ d -| A^ *'^1 _j t A^ ^*‘' 1 "'*' ^ ^3 Ad -4 jAaS 
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‘i5J=*-' MjfW Jj=»- L>-^ j ^ tJ axiSL^ 

J a-a ,_jj£j 1 1 Jjiiijiijl ^i/i* ^ liA j»' La 4 jl_j<a Ajjjlik JLa-o aJL^ 

IjjjSj 4AiSjuKail 4_jjj£jl JajLv’tII jjjSj i^LoLaj Ujl_j<a (.- Jc-S/1 LS 3 4_uilaJI 

Sjui^Ll Autii^ jj^JI 5_ijj£JI U 


tY,<5 ,J^ wi AjLLil! iajiaiJI cliaj! jl <Sjia. J] 

LiALaJj! ^JjLal.a'LUl aIomi jSaII 4£._^uJ! ■■ _ ' '-"j r 1 la.~'l 

4_akJjjll ^gJI 4j1i sii c 5_ i jaj -"tj-> jlLyi 

jlj_ ui)!\ J_Jalj A -uLLa. JLa-o ^gi (_^LlaJ 1 jlluiVl jUal /ja J£ Lg-juiaj 

• p jLuuaII 



^ IjaIajI A£.^*ji ^uLil V , © j£«Jj 

B ^—ic. Vjl ^ Jj\ ^gi <■ ')m\\ jjJajj Aojjl^ Jl^-a 

^jjl-i^ \\ c-Li^jl .(N l "t Jj-aj Lain t (M Cj^.| 

u_UuJ La ^k B ^jc. C j A <*i L* a i 

illi-J L_*ii ^j-oj ^B .lie. JjiJJjjJall JjUg.\jfc>Ll\ ^j-oljtaJl Jj— ajll 

*B * L ^ J) ** ^l^^iLftJ Lo£ J^*]a ‘-*1^ -‘j ^ i iQ 1 1 
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j-aa&l Jja. V,V 

’'V 3j£b 4 _sLLoj jVI j/~'» J ^Ibll ^^ca.Vl ^bjijsU ^ Ltall J_jll 
4__j_j^j jl 4_ <C\t a 11 j * i [ 1 ^ ) ] Lja_ jl jiail i [ ) A ^ t O “\ ] jl£*j]| 

jl_fbajl 4 -v b. .1 _dl 4_uijj^ll __3 i j. j£,al V ^bjjiVI 

CjI jLil LIixjj) ^lab T xnp J r, v „ jAjLJI jjiaji' jV 

_sV -ib uij _)Ual ( _ 5 i ^ lIjI jLiV I (JjSjjoijj jb. l_jsI j^c j ^ A M ^ i 

X4lb■ a_ j" * [ ^ A ^ 4 ® "l ] ^£ ■ a3^£ila jl£a j ^3 jj^llA a b j£j jl j£xj 

1 4 a a n a A % biabl ^£ - a3 j£bx 4_uJuA bbl£ La I jl ‘ w * ■^'*- J jl 4bb o^a £ _^all 

■"4 b-.Nl all ^a-s.^ 1 ^bjjj^fl 4_l^>=b .illjU L-alSba 4 T^ /Jf — T jl ^bUml ^yjl 

Aa" 1 i jl£a jll f. 1 ~'~v ’i l (bu u V t _ s -Jl£ill ^)a,?w V1 ^ b jjV 1 t^a^/l 4 qjto ^^3 

4 jjjU. Jl^-a ^jj g. b.ua jl£x j ^3 ^ _jl > aba jLiml _jUal ^^3 bjajl 

^ IJ—$jj I ji— l^i Riemann tensor jLajj bLa-a jjfb Lb^ ((jbUb*) jlj* 

jl_LI cs —9 IjJ-lab Jj^i\ ^■bjj'il jbb 44JJJ La jl .^IS-aj c-bajl 3^.JJ 

^_J s! ^a j \S '^V (jlftm 1 —l^yv^a! jxijj£ll jj b A ,11 jl jA jbba Jlbjjl 

3-J^).., 7 > all jl_£ I jl t^tLua_a jlS-o j ^-3 jjj')% ua jb j£j lc- 

— -ill-i& jjjW)«a jb jSj jjjjj£]l 1 jLiA jlj t jpkJLo jlixj ^ L—dl^Jl j 

*■ « “ { 

jjJlij_£11 1_a^ jli i44jjl^ jblau-a UjSl^allj i_)^j^all jl LoJ 


. jjj‘“J biulj 1 j4A j;iaa jb j£j 

JLJ 3_l^)all jj4jj£ll jjb-N II f,baj| tV,*l J£jjj ^3 jjj-a _jA La£ 

»bajl — r j r /l( „ jjjSjSai 11 1 ag j‘ia j oLi.'-yl > _IXm ^)*aaj ^ ^lxll L_j3l__)<all j 

jbjbiV (jy4_jl jbal! jjjjj£ll jjlr’kll jl 4 cje-v j 4 mLi 3ujJ jjb_j£ll jjiaaJI 
OP J MN jj—4l"lA a jj^ ja. jlxJaL N J M jb^A. 3ic jblxila ^ j-1 U ^L-l^ 
jl Lajj .MN < OP J <—ibjpl! t-ialjyij ‘.all jjbj£ll jbabll j^s 

j—a J—£1 j-a jll jjbj£li jjiaaJI Jjla £-a ^ nu l Tn ^jblaJ j-a jll 
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A 4ajJajj£l . T^ :n < T B jjl tt_isl^allj *._]^a> .all 

^jjj_SJI Ja_iJI ^ WuJI j ^Jajjixi! JjjlSxjll ,_]£ .^.jj AAjjuuall jt 

. IjjjiJJ <Jal i ii u C)J& ^ ''* Cj'~^ c ‘-J i_S^ ft j)>*<all 

Aiajji _j V l_isIjaI! j .all jyjjjSJ! jjjaaJ! frliajl t jail bjlj La£ 

(_jji £j V,1 j Y,£ ijjAu;_ill Ajjialjx i3f j - iJ ^^gic. *■^ ■ jAS' 0 jll *■ 1 * i ' v jl 

t4__na-la (JLa-a ^ (_$l) j«»- ’'■» (jl£x j ^gi AJb jjjLall A±i _ySJI Ja^JaaJl 

0 

(_$1 i(jl_$Lajll frUajl i-Ufciii "(_£jLl]I" LgjLiajl <jc. AAj )'*la (jj$J l$j! 

fl iaJVl (jl £ ■"jll eUajl -iAibJj . jjaJl 1 g K 4i jjc. 2j_)a2La (jj^J l^jl 
t ^q AA^juLo A ij 1 ^a> 1 " i■ ail 6 AiuLi^^-iaJl A_lj^£l]I la 11 1 ^ j ■» 1 1" 

. jjlfLa^ll 1 AA tJL a 

Cl, .., 



_5__1*J1 ' (<2j . >> ililjLSI Jlajj jjjllJ ^ILJI V r * Jiui 

jl_la] _S Iflij-ml 4 UdiilL jjSLu <3la. jUjSj (•—it 

j^a —at jjfLi jitjL5J <—iIjluI jJJ T hm J^jlt .N~ ^ J—a?i iiJ 

. JjjjSlt t a$ J-l% aliaJV Aa^lj Jii jUVI Jj—aj j£ r w/ , ^>>jit 0-° 
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j_aJ}/ I ^ I_J JV I ^yjlj jauiSU j £ '*'*■ ■<! £■ jLolLo jLluiJ JJal ^3 ■ 

lj—gj JblaJ I Ja-aVl jC. l a.*fj *N/ jjmtnll I 4A (_JLo jSJ . Jjj4 jjjIj 4^/ 4j 
jja. J 4jjjj-aa3 jlluil jUal J ^ JJa^i jjiiiQlll 1.4A c^jl . JJjtlll 

' J ^ A t ^,a ! ^*i\ i ] Vj ,4 1 it I ,3 1 j , J l . ,4*1 ^jL in «a 11 JlLluiV I Jiaj 4.^. Ja 

J Liajl 4"iU-. v 3 a 1 _ IVJ a £-Jju £-jLuiia -jl uaj ,_)la_a J lil^b La 

14-La Jojjj 14^-1 j . g=a 4 j4jj Jj4t_i. JLa^a J Jj(_a i_a3l j*o] aSV _jUal 

. j^jjj-aSiUI 4lJlmV 1 jjlial ja <J£ <J Jlsall ^-Ljjj^l jjj. Jl£j]l 

jl jj_ jj 1_aua <4jt..n 4^_ja. 4jla. ^3 Lau] i_j3l^Jlj i_l_)i-a]l ja tljjlj 

I jjaa j j£j j> jL_iUa jLLil ! ^LjpVI i_ a.^-J Jjj4 jjjIj ^l.liHaul 

a v^ J-allj I_i ^-v al l j^a J£l j^JJI jj)iijl frl'll ?ll 4j^iJ 4jik.lj ja . J£l 

. Jjj 4 ^yjlj j 4 jJIx 3 i-iLa _yai9j 

_S jofa jA La£ jljjija i—jSl^Jlj i—JJ^all jAJJjSIl jJaiJI jl LaJj 

4 JjVI 4 _jj jj4all ojLkiVI 4 jt.:j La.VlC. M 1 "'’'t-H 4jD L_ji»all jli 4 V, “l JLi 
4j_)i. 4_Ha. ( J jlj4jj 40 JjaVI _]/** ‘ “J Ua4ic. O __ypj/l 4 J v1l.ll 4 jC 4_jsl JjoII j 

^Jfell_J i4j^)__iia iM v“ 14.1 4'iC- S] j JJal ^3 L_ial j-aJ 4..uu\llj 4j-Uui 

__)i.l Ljjj ■ '-‘‘t IjUal jl3 tO Cj4iJI 4iC- 4jJ_jaJall ojLaiVI La4ic. j . LiJrnJ 

jl V,1 ^j-0 . cli4aJI t*ll4 e_ijjjl l^hll S 2 

jjjl-laVI jl Lii-o_Ja _3 xj 1_a-a 4 jjjjljia Luul St J S] j<Ojll j j_ji-o 

1_ja-uJa a jj mi j jS-aj l4Aj .4 jnu'i 4^^^ 4Jla. ^3 O J M jajvljJlj jjS^pJlaJI 

(M 4_jc- 44jj*4a_II ojLiuyi '» — jjC. j)\ una a_j3l^a]l j i—j_jiall jlS I 4 I 

L_l SIjaIIJ 4—J^iaII ja ,_]£ 4 jJ y a_j2l^yall Aj£ j iTvn ^^jll jajll 

j jjj-a_all _jl_LVI jj_O Jl SjUaiVI J-aJ Le4ic.j iS| _jaj l ag 

1_Jjj^l jSJ .S] Jj 4 inullj 4j)ml 4£^>a. SJIa J O 4ic- ^Jfcllj iilji"iall 

j_a N ? jjja-a5V 4liul Jla-o ^ sjiaaSj j^*J v j^Vi 

. N ? (_j5 jjSa-U 4 JIa, J jljjSj I ag 'V a_l2l J^lll J a - j^-all 


343 



Jjli jSj (jjiUI a_j3l ^all j jjjjjSIl (j! Loj tAjjjLaJl Jl^-a ^3j 

lui J Oj M 3 it (jjil_ «j!I Lb '^ : * tjjljii-'ua 1 J~jj] A Uil'lllj (jAiSLu) 

S| (jl il'lA a Jjlja . i>ijx jlLajI IjUaj O J M __)iaLijj i J) j2a 

Alla. S 2 J Si (_jl Ajx^J AjuL _jj mill -litj laSs ^ykUaH j-aj • S') J 

( jjjij Sll jjj_laiJI eliajl jjSj AJisLloil LS lc. $lijj J ^AjJ-mi A^^a. 

Ijj 1_a Vj t^JAaVI s^yiUa i _ \ uaj ^ill jA a_l2tjxllj i—lj-N .all 

^_a t"' - ' jlj ^gjji -j ‘'jj? 1 J 1 ^ K \p. jjj'-»-s 11 i _ at^pj^ I L^lij (jlS 

. Jj-> i<a j! ^iiiuiA jl^aj 

^g 3 A, >■ n C 1 (Jj-aVt A! ^-aaV^ tljjij La£ 4iiilj ^jC- ^L^aS 

Jl_^4 ^_9 (jSl_ui i—isl j-aj L-ijaj^ax jl £• ^ Jjx^j jLluil jLlal 

(jj_ £j -laa^Lall ^g-ltsiJI ^aa^M (jW J (jS-aj V Jj-oj . (Ajjjla. 

* 

d 3& jlitl (jS-aJ V Ajli ^JIjILij iAaJajx-all A m.Vifti n« 

* 

. ^ W ball (jl£_a^ll A ->,.i.^» ^jit lil&jJ ojaU^II 


1 IcLaJ J_^La ja-i ^jJt Jliail J-aa.V 1 ^ U^j^U ^AlSLa JOuiSJ jja j 

1_ail 4 .ljjla (J1 % a ^3 (jSLu (_lSl_^aJ jLiaul jUal j jliaul _^Ual ^^3 

, (jjjl_laVI ^3 Ll&lajl AELaLoII _jJt » jjJal i At^u AWjj jjfLj 


S2 J SI j ^ { j jj ' ~' *) J &-yAay> JjJj_^aS jlijaj] ,JjUal (*) 

AAm i]lJ jjj£l_ui jjjal J,yiaj) ja ^uJavi 

LjoJ S2 J SI a?JJ^- 4 A^f 1 ^ AS^ A]^ ^ i(La^juaa*J 

5 UJ U-a]| jj£j V .jUuVi IjJ ejJaaSj jSajV tjjjjljia 

^lc. JS Jlic^ l^J ^Loill 2 a jJaA j tiala ^Jt 3 lj jl£^j V] A;»il j jjjjl^aU 

^ I-n *«v H ^ ‘j j a AA» » L«C^aC> ^j ^ ^ jj 1 -^"v 

^j-o La t jLuVi A±j^>Ij Aj-a^Jl 1 jj>I Lic.^ia lil . A\\^ \* 

j,.a 31 ^jl—J jauo ^Li A >.lu Jl Liils tLaA j jun ‘^1 w_& 3 ^ j-all 

.Aaj-uU A£^a. yia. ^3 J jiu l Ag <Jnx \\ A, ixailU 
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—I ^11-Sill I J jpSI C^L^-J (jl liA JjLi 

jjj—laVI 1 gmAi jiA-ill AjjLaAaLAJI Ac.JjjI! . jHajll «.Lla_jl L_liuiJ 

t-.-j a^ail ^ jJJjui Jjj_)~^ 11 _j JC.) jj J Wlall jjjjJ SJl jilaiJI ^Jj j j*j 

L_ll£ I jj La j_jjulj £ jjl _jSJl jjlaaJI jjjA ^Li^j! _jA La jj .L_is!^a]| j 

< £ j ui I j/k . fiLAc.1 Liilul LaS j~> La j ^ jnux jHaj ^3 jjjj^ la 

i - isl ^-al jllJ jLLj ^ ^Jtlll j^Vl ^LjJp^I jiib iSa g -n^i 

jll_uuj J^j ^ j-a^.VI ^LjjVl jlL ^LuTuJ (jj ‘Ajjjla. JLa^a ^ j£Luj 

iJjLaiaJI ^yC- jl u'VlYl jLucLj . '. g I H<i ~1 Al^lajlj Aylc. (Jja-^xaJl jSLay jl-mTua 
; LilHaly j_j£j i—ijj-i; i 4-j^)jj > .-i3 V jllajj ^ial £■ Jj-lall 

.Jlaill _^a^.VI ^bjjlfl !_£& tub jj£u _$& t j^^all JJji l) • 

- ^j-all A]ja _yiu jc- Al j,\ iii.xi.II Ayl^l < iu_aj • 

jl _j j j f-y^Jol] (Jjjall j JJjill ja LIL jl (jajlij La a jlc- 

JJjl jl liA jyjj .Ajjtj AjC^jjuu (JJaJ LaJJJ t^HII J-aa.S?l ^LjyVI 

(_£_jjoj • ( _ s ^_y-all a]_jL»j Auc.^yj ^)j>"n Lajjj t^yijj V jjll jA » jyjall 

C£-i—II j—A bj Laui JjL ( _ s jc. f. jj^aall 4jjlAa.VI AOjuJI ^ jl LiJajI 

4 ^-^ a t5* L^i l$A$J 


£•1_jjjL/l ( X_a (_LaLtjJ! JliC- jA jll (^3 ^ysL (JIaJ jl 


jj-al 4 jLLj 

: JUM j-^Vl 


AjAskLj AyjjLi. (JW^ 6 B j A jjalji-a jjUa'i juc jUi!_jx ^11 I jj • 

jl_ 3 lB j A -ijc. Ac.^jS ajjj Alii Li"'a Ljl^j jx M nail <; j)i>ill (j^~i'll im 

AC. ^jijill j _jH (J jiill j JJ jll! — 1 -~ l * v I' i^Hl jl i S_jjoi L_lSl^)x JS 

-1 £ ■ “ a ‘ 1 AjJJatll ^jll (jjifll LgJ jj ji i_ijjoi— ^Ayla. AjjtjJajH 


345 




4 jSjet. 11 j A, Jj\ -l*>. y 1 jl^l.u -dl j^jUajj t J)| j^q JLa^a • 

* 

0*3 ‘[^ * A] (V,X •) 4liU-Ji (j- ^ljJoIj jA U£ dx = dx A =dx B 

(_jl «aJI ^ j J Ia^Ij La aJo&j Jic a- ^ *s. ^ a]I (_JjJail 

d* =/ l fl =x 

A^Xui j]jj 4 ol^-s. j j S 3 L<3 4 J-ii ? JJc f j. 4_lxjJa^ail A^^uill * 

^. 4 Uc\H i^Uj Jjc. i—lSl j-ai 4 Uu'JLl Ja£3 c 1 _ 5 -A 4 £-_)jui]I^ /jjah-v ^ ^jjjsl^ai 

J/^_ a 4 ■ _jjjLa. (JLa_« VjS"Lfcjj N g Ujjj-aSV I jllal 4jjlj S^yi 

(jl _ 9 g _ jII jLja_all i_g_j\jxl\ j_gi Z _J_ya^aII (jlS !2j .g 4jAjj 

:[^ ♦ <51 i_K> ‘° l] Sjj^ail LS JC- jjSj N g (ji jliLajil (jftljLa 

J.v ; = C 1 -i- —y j e"dr - dv 2 - dy 2 - d: 2 . (7.20) 


jjoijj (j;2il 4jjlAa.yi 4x._)xull ^-Ic- lj_$S j}j (j^*4 1 g*mj 

J1—a-a ^—3 z <iaij < (dx = d>’ = 0 i) l£ Luu L«) Z J_>=»-<dl (J^ (jyJc- 

JjJ—a. (jl laj oJJJ-ail t _ s -lc- JjjSjj t(cfa 2 =0 <2La. j^J* 

:(c 2 £-« 4jjjiliuui 



(jj'li'il , ~ 1 jl > S\A (Jilj _j! JX 4 jj 21 ^. (Jl^a uVl J 4^4 

B J A (jliSLui (jbS! J-a flL .(N g yj (_>ia jSH ^Ja*ii ^C. ^jSLJI 

A J Laj J .B (jjS h 4jUib« ^jlc. A (jjfL: dljyi tX Jja^ail 

\ i ujlj 4(jjA jjjLa jljj£j JjJJJj£jl 1 <ag jItn jli iAujLa. (_Jla-a ^3 /jliiaos B J 
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Ajj jjJa CjljUjj L_l3!^a JSi .V,V l JSjj ^3 (jjj«a j>ti La£ 4 jjj ' lij s i 

jjau j£]l jl-A; ^y^LiAi Bj A La^iui^JJ (jlllUl oUjVl u^J^V' J^-j 

jjJJ-l^JI j^j Nj M (jjjA^JI Juc. B L^Jjoi^j jlaill (jli^LiiVI .V,V (JSji 

(jtjl^l_ luVI (J_Lajjj tAxiaia AjjjS Jajiaij ^Ijilll (_j-lc. Tj S 

O J N (jjU-laJI R J Q ijJJAaJl JUC. A La^iuiJJ (JjlHill (jljJJjjJall 


_jj|_j (_]£ 5_jjdlljLilj (jLil^all i." '* M .(jjL-o^a (jjjjjS (jJaa-J i_iu_pjl 
• dl 0R= dT MV = 1 nS J L$' ty jjLLJ I tfcnxj t> <U& 


(V,Y • | A _IjLx-dl jj _a B J A (ja (3^ " (j^ia^]l JUAall (j£.aj 

‘ dx - dy = dz — 0 j' AaVa.-*. jlik-L 


dr 4 




(7.22) 


dr 


B 


dx B 



j 

(7.23) 


.Z B = 0 (jl (_$l ‘B J_ic. T»yi ^»Uaili (_)' "**' Aiafij _jl jT'tJ ^jJaOuU 

• Jr 5 =dt ijIsuILjj B ^i»j u' (VAT*) ,ja jjAic. 

. dx B =dx B MN = dz B NP =1 ns <V,V <J£__4 (j__* <_$j_3 J ^ 
c/r* Aouu (jl (V, Y Y") j (V,Y Y) (jj-a 0ilj Ajli 4 z A = z B + h — h (jl L»jj 

j r fi j 


dr A 

dr 77 




r- 


(7.24) 
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ayZi lilljj A-sjVlJ tAjjila. Jlax JjliLt t, B j A V,V j£—li 

B J A jC. _j.!U<nj . J jJidl (_>C. Ujajl ijLujSlI La&llxk. 

B Cjl jl_lil ia_a2Aj . jjLjSjaaJl La^iloj (jx Mji\j_yili JS Adiyua tllljLil 

A , mAirfill A CjIjL— jj>\ j_j£j L&lu (. j 1 _jaJ Lliaujl l^jl£ A aJLuu1_^j 

. I _j=kj Ci*kj j ja B -<iajail 
* 

*Oauj)l_yJ B ^JA AjaaLoJ! Ajj j-jail _jUiiy I ItQAj <■ jjVI Lie.} 

* 

^ SjLi. JJj jj tB J jc. (_gj j 1 «£ i2_jj jjJa II lIjI jl uiVI i'hmTi .A 

1 (_£ jLui j ^ jI! a jflja-vit AjLo^I sjjill ^gA dr B i*'a t f B = (t/r fi ) _1 

(_gA iA £jlxsjx (jx ■ * l ■ Mjfl LaS cB r j ■ ejaS *&-lA I Sit a ^ Ajjlj jjlj 

jj jjSL (jxj idv A 

ft = Mr 4 ) -1 = (dr 7 ’) -1 ( I - ( I - ^ . (7.25) 
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J Lea i f B ja /.a-il A J>.*l"v all JsJjpIl jjjLj i^_lj 

I jaA.Vl ja-i LllgJ^jl J13 AjjjjLall UjljLkjjyi (jl A Jij (j- 0 

_jxa J^Vlj 4^V,T AJjlxail jUjjall ^ j all ij ^£lj 

f■ 1 jji J__J*JJ B (ja <L*_lia]l AjjjLall AijJ jl£ l jl LaC- (Jl^aall 

(JS—jjj ^.....^ ^jaJL ^jLaja jA La (JjaaaSjj JiSlLj lic.J tA J] l 

Jl_it B (jaj Q (.*i.wll .lit A ya (jJjSn u£>£U (Jil LjUtaj'^l .V,V 

jl—Sa!)U t=l ns (jal j_All Ja_a. <£iaj ^jll JaaJJI »1 >Aalt HLaj M iil.la.II 

£jLa_II Ac.j —jui .(jj£jj AJLi. J B j A <a 3 (jj^J (_^jll N° jjj-aSLyUI 

jjj_ £j th AiLa_a La^L-aSU (jlLIll B J A Aj3 ,jj£j (^ill ‘N g J A-ul-la-VI 

Ax-j —ui jl Ij—laij . ij A» I 'u ( j a S all j B Jj A (jjAlaLVI J 6-ia.lj 
B J A (j;U_jl_ Ui)l I (jl_a tAjjLai_La *J_£ iLilj <Jaja jLqII A-ul-^VI <■ jLall 

l*Ja 2 j (Jl (Aailjjjlj 1 (jjj ILa LillLa jj A ni'i (Jjlgi/I (jajl (jlS^iAuU 

N (jjU^aJI -lit Bj A (jijLiuU /jal jAall (Jja<gjli jjli JlLlUj .h Ail mal l 
(j-al jLlI Jaa. A fiaj (_^jJI N° jLLJJ (JaaJill pL-casIl JUlaJ (L_JUjjAII J 11 - ‘S J 

• S j N Jaj iVl ijaLiaJ J^A? t=2 ns 


<Jj_uaj £_ a (jJ_ L-U N Jlit B j>a AjjILII <Lij.La.ll ajLi^/l Jjlatjjl 

V A (ja <jjlAII Ajj jwall ajLiVI LjLlLI jj£J .A j>a Ajxjiall I S jLiiV1 


J_it Ig-iS/ B l>* <ixaiall JjS/l AujjLall SjLiVI Jj*aaj £a jUaJJ 

Aiaj (ja <LlLjjL (Jjl Lie. AjjlLll AjjjjJsII ajLi^l A Uwju I «'in ‘-S UjJlaJI 
B «jl—liyt <jl <—Lii-fc '(Tqx =1 ns ) R Lj 2 =«J juc ^1 t Jjjte-H 

A <— —J3 Ltj _ II JuiaJI (jajil! (j-a aJlg.1 J Aajljjjlj jye jj£l (j^iLuU 

AijaLall Ay J. >»ll CLl jLij^J <JaatjLaII AjSjSaJl <C-jjjLI (jl £t_La jj h <iL-axJI 
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(jV B tAdl a_j A l-i i >1 jLali AjSjIaJ! Igiejtti _j* i.-it ,jj£u Bj A jyj 

£ la£j ^£1 ^ aje-v. 11 B jjxj (j- 0 a-lal j AjjIj jili (j^»'>iTI AjJjtiall jdl jLtiV I 

• alajl (_j! ^ h Ail >n<i 11 


S a ie B ja_i AjiLiaj fljLil A lJ^jj ‘t=3 ns (j-al jpll Jaa. i_kjj*ilj 

A 0 jl ill .(_g.ll ajll ^gjj) £11 l-iAII 1 j ((_j-ljV I B ojLil (Jj-aJ Ladiej 

T j P _aJI die Lil > Ai N die Aiuijjll B ajLijj S die Aluijtall 

„oj! tiVI (jl ja—a.V .t=3 ns £>al j—ill iaa. l _ s lc~ jjlxjij t^ljill ( _ s le 

igj *j Latt ‘O (JlidaJI die B (_ylj (Jj-oj R .lie. A A j»-ua 1I Ajilill Ajjj.tia.il 
uV J——-3 3 ' “JJ—LS—* B 1 —A CjIjI— til J 

• dz B m < Ins 


ddj_J j1 _£ lill Lae (JlJtt'.ll je A_jLa.VI edlaJJ ^..t.>ij ^^i (jVl jaj 

J_ie B odd_a_i La£ ^^LiiaJI l&ddjj .A lg5la j f-Lul JJ*JJ B djl jLL] 

)J_bUJ ji-L; oSl . J*=(rft£ w )- 1 = (rfr*)-’ itB^r 

die (jjjlij La£) B die B CjljLijf ^IjujVI ddjill (jl jlaj A (jli t jLie^l 

'. jA t c 2 £-to AjuiLuaII djdaJI (jllai j^i t ^A jXjdbjx 


/f (initial) 



17.26) 


j)l—lal j£u — N j M — (jj—JjVI B tji jl-til till—*jil ^Jd—a. (jV 

S J Q (jj—j (_g —SjSaJI A j —« j UJ^J ‘A^- 1 s J Q j)illaJI £-a 

dr QS > dt MN j*> 

B AJa__ujljj Lil_selall a.jtdail ddjill ojtilea A k—jal jail ddaJ 

d aLl tda-jj tB ClIjLij (Jjt^jl T J S (jJJdaJI jjj ^jSjlaJI ja jll juLij 

J (jliSeVI fj (V,Y £) Aldbeall 
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if : final i = (Jr s - r ) 


-A 


(d ~xp ) 


"( 




{ 


7 ')* 7 


$ jjJaJl (jl ^V, Y 1 'j j ^Y, Y ® | (jialjUt-all j^a gr iJ-nj t A _paj A£ 2 lj <j-a 
CjljL—iiyi jLSoji sljjl ' ' jjijj J filjlll JJ Llutjjl B (j-« ^AIll 

A utLall B (—iljl (V,YV) ^jL—gall (jSf tA B j><« 

• A fi-Xla. La£ B -lie ^IjGjVI jLuj A 4 J.' 

B -i jc. B lIjI _jLil JJjj] I ^ >"»\ aIjIjlaII ^ic. (JjjuaaJI jj£«aj 

AiLm <a3l ^jI Wit t jlj-a (Jl^x ‘Ajl A aje-v j^o IjAil I jl A a-Xiaj La£ 

B _jL t A' 4 Jjidi (jl ^ ’i»ji Ijk . Ajj| I j AjSjS^JI 

tB A_ic. tjjy3 Lo£» JjJall ^jLuU A Alm^ La£ B Ajc. 

l <a£ B J_ic. B i^Lil jlui^/ AjjIaGjVI Ac. jjjtSI l-jI maj . A A = A B — A (jl i _$I 

j; j£j A (j-a lLluuS 

_ fl _ d£^ _ (i: B d J 
1A dr' dr dr 1 


tB AJaaj Aic 4jjlAa.yi Aa^JI d^ B / dr t*u*> 


O 

C~ 


c 



— c. 


J 

<jl jJAjj ( Y >^ ' f )i> • Z B =0 (jSf 



ii j AAj _ jj >*'TiTi tB Igjujttj LoS tA iJjljLi] jl r-LjajI j&cj Lg jjijj Asj_>!allj 

•B J»A Jj!^)LujJ Jx«saj Lo.lic. IjjLu-o 
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(^ic. i z A — Z B + h = h ijl LaJj 


<•? = r 




(7.28) 


_jA A ^ ■ -*■ ja ^ja (JjjJS La£ B Aj& B jl2uj (j_$£a Aj-lic- 


r _ ii _ r < 

/a - A “ S 


gh 

*> 


.B ^ i_jjo .lie. B ^ )-i “il (jjlLaJI AA_p]t _jA f B =C / /l '-lusw 

jjl rz _iJajj _^_jauj V B (_j-a jOlili rj [ A-ja jjlj ^g-iAaSU ^all AijiaJI 

1 ■ la A jS^ya> $.ljul Aiilla Asia *2 ejjAall (jl ^Jl SjLuaj — AjjIj c j^Aail Allla 

J_a Jc .Ijfc jUeVI ^ A.jaLl g;jljJ ^11^21 Jl&ll JM' 

V A. jl Jl JJjuaj Ajulall AjaUa jjli B Ajc. A lJA 2 «r n<all A-ia*. _p IPj ttiilA 

-LLui Lo I jljJ . <J ,8ul~»ui > 2! JIajI! <JLa-a]t JatuU V Ajli jaj tAalL c_wuSj 
AP i>iijjxall AjC-^ji JaLo ^ya L)jfe‘ “ (_A*jjI JJ AJaj-u^puPI AaC-^ui JaILo (_jjj 

.(tblJ Lo£ iPlA^J jalLo jAj J] 

- * 

A IjLjtxJlj Purj tA J-ula LaS, tB Ajc. B LllljLiV A-plAa721 AC-^juJI 

,jl v_j tA A ic. iA-Ujj 3 La£ tA AaC- Aajlgjll Iglc-^u (jl ^cjAsIj ((V I Y Aj 

A_JVI Laia_J jxoSJ A yzJi 0_jLiaL0 t _ s -lc. «. jiA-ill Ac.^^ __) A» a]l . c (jj)Sj 

Ajak^a A^jav tA ^ 1 AaJa Lo£j ■ i_j->AJ jia ^i ^yiall ^jC- A-Ijpiu.all 
A_g 1% II Ar.j .,1 J AjjlLo _jj£l A£. Jjj i _ wA _J^-j B (jE- IajjlJ A£,__)%"ui 

aIaJP JjS?! Ajik.Ag i^ll A£._)jj JjiiA aj!ju 1 . 1 . i,, '.'j • 'gj^i Ao3>._ja]I 

£_Lafij dr^ eA_aJ J A_jlaj sjafi] (jj% .'•> II (jJJ Aiualil! AiLmjJI 

(a IgjjjlS La£j A (_g^j B 2>a h Ail uuPl Ig^lA. «. Jjjall 
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AA = / 5A . 


be — c i + 


8A = 5cdr A . 


■ a "d , , 8~\ _ ^? a " 

—- - c ( 1 -i —t I — c—r- 

e- V r- / c- 


ojl_jjJI (jjSi A.lltC- .dz Ail ihaII Jr^- Ac._^uJI ^ jjxjII _cA 

A <^11 B (j-o h 2iLui*]l ^ x t > Ti ^pll Jjla? 


AA = /"sA = /'W< =c^2 I"6; = c4dT<. 

./() ./() C- ./() £- 


:(V, Y £ j aJ^LiAI ljj.il (jl Lcjj 


dr 1 = dr fi M A- —7 


tC 2 A u 1)1 noil ,Aj.l=JI ^jic. dais f.\ju^\ £-0 i AA ^IViiml l (jjj 




AA = 4di* = A^. 

c~ c- 


-JC- i_yi \—aj l_ aS cdT B — A 

ciliic. A Aic. b djljLiy ((jiilLJt) <_jjl£jli JjUl 


A‘ A =A+AA = A 1 + 


1 7.29 > 
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J L %-* 11 


jj£j JXA.V1 ^ ^jlc. e.lLj 

. lllli (JlaJ LaijJ l jljjiuj jljli!! LaA j-J! 4J jiaj 


(jj —j jl <• j>j ^Ia^I ^Ij jj^U a LYLc <jislia liul jj£j ,_^£j 

UjLi_ij! ^1_ij| ^j__*J! l^JjIaj ^"' r -j ii 'j B dj! jUjj jujal di-x^-j IjLo 


(J-* f- 


CL 


iA 


.B 4kJ jj La£ A ^ uij< 


(JjSj■ II_J La.}_ic. t4jLj&aJI ^J . IajIj (JlaJ AiSLS tAjl-ld! (j^aii-a LLjLu B 

j£! . ^jlJUj'iI IaJJjjI UjLuLa 'l&JJ jjj jjfj ‘A -lie- <•-^ J-“] 

tA l—J al__)»ai] A±ui illj , jljjijj _j-a]l Al_jiaj B f- _jj-«a AX-^lm jl .iaj A 


el la*-a]l A —jljUj'^l 5 x._^j—II j_u> A B (_J-0 B dil jLij ^ &^ui 

A lie. c 4 jjIjII A 1$ JauSj LftS B ^V,t A) <LLla3L 

Jj—kdl i.';--' *' B «■ Jj4a Sjljjll aJA lljjlj LaSj .A 1 g ■ -jaj La£ 

.A ^a Ait A AlajjJ lml^o ^Y,Y ^ 4jjll x ^a l l^ ^)j$Vl _j-all 

is 

S 1 (j' B jli 4 jjSi Lul*j Vjia lW* 2 A jl£ Ij] jSl 


1*1 ,J~> 4A {_£ 1] Jj-Aj La-iic. B t-JjCa dlljLui'y ^a._J^1I Jjiall ^jjiiij 

C5*-?) Jlaj (Jla-a 4 ( jjjal_^all ^ J<a>] aAa.1 j AjjLjafill lIiU LuuJ I jj£j 

dl_a_ijj .1 _aLoj B Alla. a Lis. jl Ajlgjll . ^jluila jLij >! 

CjljLi^l (jl B o^ajj ‘B -iic. f B = (dr") 1 B CjljLil 

J.-O (jl-lal jla A iiA Jc T J S jV i A-uiiJ A 

a^)__jsJl jl ( _ s —i*_J l—Aii fci—LUjjII ^jlc. B JaA j^g-lc. P j N jujJaJI 

jli li^-jj . d Ty P =dr s = 1 ns a J] IgJ aLc. b ajLiDU 4-jiajll 
.Lj-jl B _>iaj Ag-^. fl B j-a ^i*jiall A±s j>.a 11 <Jl)l jLjV I JJjj 
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_1! c (_j —•* f- JJ-a II Ac. j m j J»T) l_SJJJ 1 B Jaall Aiuailjj 

. V , i ^ui _ 9 1 W . >»jl La j-s. 'i • B Ln£ A Aic. c(l + gh/c~) 

ajLjjll < -njj^ A alaJjl ^ B L^ 1 A«jj 1 f- j. >»ll Ac-jaai fijLjjll j>j\A 
(jjilj . B La£ A (J ‘ La-llC- B djl jLiV jaII JjUI 

ajT'J <»H (JJ^ll >—jL"'•»■ j B i—lSl j-all ^ At.a) a^lc-l i iaaajlLi A^jJa ja] 1 AjJ^I 

,^V,Y ^ j ALL*_a]l £_a AlLLt-a (jjliaJJj i A Aic. B tljljLiy 

LlU^Lui jjjIj V,A 

(jljjl—lij LLk-UJ La^jc. .^tJI ja_i]l (_gic- LdtiaLui jijtj t—L-aj (j^y 
^ AiaLi. Jjla ( _lc. jl j.Tnnj jljJ Ajta. ^^Ic. M Alalj ^_ya jLiLjj_a 

L>a lillib Jl jj V .Ijla (jl M ^yAj^SLi V La^jji t(jjtu^lxLa 
aC-j_i .Ai__uil_uiVI **■ a jAI i-ill ojiAj 4aaalrLll AjOuiill c^UJ^ 

' <P “ ^ 

£ jjJall AC. Jjjj jl-lLa L)_5^d J jA]I ^Ic- i__i3l ja] A jmillj Ail e.'j jA> 

jljlLa v iT,na> IC-V J C + v) jJJLaJ clilc. jjjJI AaLjbl J ~ lylj 

C_J_SI jaJI A^ajAiaiJ (jl L . J jili Asl^, ^jic. ^-laij AiC- AjjIAaII AC-jaJI 

■ M -i—jc- (jjJJJjj-aJI fjli jLi V i I JjA-aj jjl (jjill JmjjSJ <^^1 jl jjJI 

aL»Sj] AillaaJI A^ jaJI L c A J & jaII ^jItTw nj t AuaiuII ^j]l A a I IsjJa tI V ^ J 

. (j-ajill Aila. 

J j 3tj -1 «*- jib ^G-l _jall fljlA j_jLaJ t> *— 1 *A! ^ Li' 

j lal ^ 2 r j‘<all Ac-jui jljLa j»Ja jaj LajS Aa-iJalj jl Ajjj 

bjJa 11 AC-Jjj jljLa J Jk AaaalaJI Aiijjiill Ailc. i_ya. li Lej tA jjji aa^V jliul 

<— iaL.j_ jSI Allaaxjjl l jc. CjLuII !1a j — Ajjjj-aSS JilluiVI jU ^ JaSa Jlulj 
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f .4,_iUa<a 4-aladi« jjp.j ^.X- jf. grVij t ^j£l 4jLl^ -4aU-.A A-cJaSlo a£2j£». 

4 /J.^yi ^jj^all 4x.jxu (jj£j i. _ (hull 12^Jj tl^iLiuSI jSxJ 4C,J)\ uiLall AS^pJI 

jl jj_II j_pa^)__a]l . _jl_L£U ^II jl_uii]| AJb Ajjji jiiiuil __pLal ^jk 

J^lCl 4 a 7 4 A JjLm jj 4iL2j£l 4£._)Laijj jj, ^>*V jlluil jUaj JjC- a jLiC. 

_21 Ac-jjji (jU Jjill AjoiA^ 2I ^C- ^2 t_LUnil I2& .AjjjjJa txl J_2ij 

4 jj^j^all 4 j21aJI ^_)Luii3lj 4W.ll ^Jc (^pa^jill ^Jc- 4_uiliLa]l A^ljli.'VI 

i_u3j) _all ( _2c. 4jj 11 ’-»^11 4dijl.la.VI 4 jj jji^tll Ac^pJI talidl (_£^>iui La£j .(_pa jail 

' ^ <1 «ll «. 1 4 r. _ ■ , 'V l 4 ft l . >■>! al | Jjjlj i **t. ii 1 1 

j aS/1 j jjj ulljlj LaAdal 4(jlLUa!La LaAl_^£j-a (jjju£aj5 ^>ijc.l 

jl_LilS ojLuC-l (j£-aj ^jSLiJI j__pa^ill (j! LaJ_j . &> AjjIj 4_jj1 j Ac.jjjU _j^jdj 

• j/lixc (_pLjLa _jA (jjfLi AjjuLlLa (jli J)J> A 


d.v — r"dr - dr - dv - dr" . 


(7.301 


<_Jj_jaj]l ~ r'..,'i 4 4 jJaS lIiIjjI dala ds 2 ojpill 4jtj£]j 
t = ! . x — R cos 0 . \ = R sin 0 . z = z ■ (7.31) 


(v,r^ ^ (v>^‘) 


d.r = c-dr - d/?" - R 2 60~ - dr 


(7.32) 


i (p if it CLlljjl J a*, VI _J jl jd]l (^pajjjjl jjic. Usl^J-a 1 _p3jpsl 

: UJ^ j'J J-® J^' LT^ ddljjl.laVI (j4J (JjJ^I (jl 2-^4»l j •’ J 

t = / . R — r . 0 - (p-r cot . z. — z . (7.33) 
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Ur* J—all ij —k l >*jV ts* J^*-y ^ j- 1 * jll 

Aj£l_ui AcLul 1! bjiib J to j£jx AiE- oA jA.ja]I AcLuJI A l-ii III J|J U» ' jijJ 

(v,rr) C5 _a (v,rr) o^j-^h .[<>©] ^jj^a jSLJi j^jiu 

: jljjll (j-ajill (jic. metric jii’uixll ( _ £ k- 


d.r = I 


■» 

(0-/“ 


r~dr — dr - — /"dtp - — 2iordrd(p — d~' 


(7.34) 


A ill t(ds 2 =0) 4jjii-a JjJa Lg lc. jjlojj cjjJall jl Lljj 

j -q = l"idi(p I d/) 4_iuiLaxll Ajijl^^yi r j • <all <£ jjo) C-jL-ua. I jjfLaJ 

(jaj_3 ^Ja_ui j^LVia <■ jjJal dz=0 j dr=0 jl jIjjc-Lj ^V,\“£j 

IjjA—l . d^t/d t jj*j jl <. *>J .(r IfcjlaS t_Luaj) AjjaLa. (Jjia ^gic. Jj4 

(v,r£) aJjU^ii j^ 



ol_ajl ^ Lafclja.1 <-A(p I dt _1 (jUAfl LS -la*J Ajxjjjil! 4JbU-*ll o3a (J*. 

:(-^j ) eUjiVI (juSc. ^ ^ji.Vlj (j-ajail jl jjJ oL=jjl (+(p) ^ 4 j 1 5 * 



; c * J C +S> jj3ml rfltdl jjjl^VI jjjc. Jjmll AjjjjHj tjjj] jjSj jb-iiC. 
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jlac^jau SI ,¥ *.nll j a ^_.Jaja _jA LaSj 

^YjToj jl ^ i*j Laa tr Ajj*-a Auual A Uuillj L jtnjlj jllauLaall jljjjl CisAi I 

jlj La _1] j j \~i in jiall jjac^^jjall LiJajl j^)liLaJ (Y,T1^ 

ja _J» >^»l j jSj ,_)-a^)sJI jl^jJ bIajI ^^3 ^JUiall £ j' ^all AajI. laJJ1 Ac^all 

. (_jjjSl*-a]l alijVI Ajjl.ii.VS Ac^iall _J.iLa 


jl ^ 3 in all jjjA: jl j)\ jJ (j-a j3 t _ s ic. L—isi^^jal ^ aiaJ AajLiJI aLfc 

( Jc. jljunjjj i[_yaj)2 AiLi. t _ s -lc. M La Alaij ja jjjj*jia jiLjj■->> jjjjLaJ 
— M -iic. Igjuaij ^h-^SSl ^ l_jjS ^1 hsi'i (jl 4 jjjoiSbta jjAlijI ^ AiLaJI (J_jla 
"I ■v*il (jaSc ^2 e^uiVlalt AjJ_jjJall ajUiiVU A^Sl-liVI Ac-^tull J.iLa jl laJ 
(Jjk-a_J i_ijau l^jU 4(_£_ji.S/l ajLiiyi Ac.^)jai _JjLa ja _jjSI (j-ajill jljj-i 

.M Ajc. Vjl 


A al's. II J ^la ^ In jlj[jj'VI (_j3 AjJ_jjJall ajLniVI A3 jilnaj (_£jlll ja jll 

: jjluU AlalS o_)jA ^LojV (jaa jill jl jjJ alial ^ 

2/it 27ZT 27T/- 


A/-y = 


.-ff> 


r (1 — (Or fc) c-cor 


(jj Sc. (j 3 Ajj_jjJa ejLuij l& ^-Iujj a.ii.lj ejjJ ^laj^ j» jVUI jajll 

:_jA eLaJiVI 

2 kv 2 nr 2 nr 


At~ (p = 


c-^| c( 1 + (or/c) c + (Or 


Ajiajll a jiill Alnaaiu M Aic. j f'f'J 1 *all jja-aj 


5/ = A/ - * -At'* = — 


4 71 ( 01 - 


") ‘i 

c~ - cd- r- 


(7.37) 
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(jjjc-jju 1! J Lo <—s^Ij i.1 i_ 'in, j Lijj L5 io_^l jjlall 

c* 0 (jl ^jic. Ua AaStill (.-i>j '—<p j +<p (JjaIajVI ^ 

< 

A_T)/j . jiil Axi jLuUxj! ^jl_jjjll^ a£^^J! i'i±uU c jc. jl'afoA. ^ C 0 J 
j £aj jiiml aaII jjmil.iA.VI jl iv = (Or AjjI-IaII A£._)mll 

iSjjj-aJI ^gic. v (_y3 aJIa£ LtfrijlTiSl 

,--<■(1 -^) =<-,, r--c(l + I)-c+v. 

_jlj t {£_) il Aja.Ij j a .A£._^lx 1I AiL-<aV jjLII j_jjls A iiSi (_g^l 

^A_j A_jjS^all AjiLiJI A 1 -i »11 < _\U aJ — (_]] AjLjlqII I.AA jl LoLoj 

I ^ t/j*a^all jljjA «.ljul (.'aim Aj_jI.1a 1I Ax-^uilI <>(a_J/ ^ut'n ifl A = v“ / /* 

rjj^aJill £■ jLmll ^^Jc. jl ■L a . 'ia J C 0 J C +0 jl (jiaJ 



(7.38) 


c 


-v» — 



J 

(7.39) 


jjjc-^ui_11 jl_(v.r^i) j (v,r a) jtih\*Ji > usj 

£—Jaa. jl ^—ia-cJ i(zb=0 aJLa11) (V,*\) J (V,o) jjjiaxujiall jjLjJjl1 

.A£.^uJI ^^nlJ (aJajiIIJ jLujl! (_ 5 lc. JbcaaJ AjjIAaVI mllc-^)juu]l 
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0*114 V,* 


jlAix (■ — )\ n j JI>Ji (_5-Jc. AajIj e^a (J» —«o^ Ia& ^^jc. 

^Axa CLlsu (.jjJall Ac. j|Aix — jjjjjLaJ <1 yl ^j ■ >»jjj i^Uaj t«.jjJall 
^Ic. liJU Ajli jy^^i _jLlal LeAic. (_j£J iAjjjj»aa]l ALiu^l jlal 

- ^ C l <aSlA A_i*jJa_jx]! c- joJall Ac. ^ym ^j! Vj) . jUa^U ^jSjiiaJI ^jLuiill 

Aj si'&'j Allyi] _>^al ^ » juJall jLiaiV J-al£Jl L_Lxa_jll (jl yi Aal 

A f'- ■ ‘I ^ ^ ^ A^^l^kJI .A^ajji^Jx A^a^aa^ A_lau:_jJx AailAal A ~ 1 **** A £■ ^ ■ 11 

— A jjflaJI (jaLi—bl Aau-aa Aj^yyj AJla ^^3 l^aaAajjj A l-> ■.. j'\ ^ AjM A-s.1 

C J A (j.jjla.aj (j-a (jjjj«jla]1 JujjjJ>A ll (jjiijLjVl (j! AJjita ^Jjaiall] 

_jA.l*iU jp lj jjl ^LJj-a i^IIaS . 5 AiC. (jiulj B' Ait (_jLj?i.tl Y, \ 

A a 

(_^La * c _J * **' I a *\\r~ i p J, %>11 A l-». .i^*\ a Axajia ^r.j.u 1 ‘i ^ Aj3 ~ *> -N. ..' > ^ ^ 

jjJjLi jjjlj (jj$A 'il jl^a (J-?-® 0AJJ t<al^>A-a AC. JjoJI oAA 

.Ijiaj l^alj LajlA 


(. ja-A II Ac._^__iji <—a AjjIj o^a dlUaLj jjjIj a jb j I." I a") dlAS 

1 wj.jJ-i .J AjC.^tiJI eAA . jljAll (jxjjSil jUaj AjulAaVI 

jl jA II jj^aj all A ala. u .lev 1 a A Aai -jx (jJJjLujj ^jl Ajjjja 

A_ic- I_jjl jjlllj-a_ j V (jJja£Li!la (jjAlajI ^ AjSla (JjJa L Jc. QpjuiViaj 

• igjaiSU A^aiill 
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I jlLI dWait ^^SUl Jlftll uL^ 

JlU_kul _jUal J Aj£Lui 4_ia_ii] ^ ,'^JQ (Jl>«all (-jLm^J AjjlxJI AjLj Jail 

(Jj—jl ^—* ‘(N ? JLi Jl=^s J jl N a £ jLuu-a) N l£jj—=> 9V 
t( A] JL_U1 Jjaui L glc- Jajl^ N Jj I (_£j3J-*aS jLluj _jUaj (j-a JUk-all 

N <_5_9 Aiikji] ^J^£]l JIa-oIIj .’Ig >11 _Ja1iLuJI ujLmaJl jjl J L-lfuJl 

N a ^_9 (jiixaS]l _Jj-a3! i. ,ll m«kll (j£j .(JaJI 4.ii^C aKiLo Jj ^.g.'uj 

_ x*a A__j_jlia i >1 Wij La^ l jfllSUll IaiaI ^jLwall (jjJajil i£ N B J 

^ ^.N B J N 3 J yjluljjjill (j /'J -a ^l l 

jLiwj jllal J <ja-i ^ cjUia A, > 

A'-vij Jc. oj^- 0 ^ oJJI AxoiL T] (jjjA ^ ^ ^lc J 

ijjj _jSlyi A_jJajj Axljtll Ajuuill jUaj ^3 g AjaJo JLsj (JLa-a ^3 Aj£Lui 

! .1$ >J1 g-Vninl j tAj^jnuxl^Il 


(Na yiaJj ^__pU3L k _J\-a^o J jii3jl*-a]l jiil& Jc. Jjj-oaJI jSLaj (*) 

4_jiklj j—« .Ajjliall t(Ng ^r ■ sijjdl jjj■ lliku'yi JW~° ^-3j 

J1 _jjjS j»_ gj ,_jl jSjj V jsl£j31 l.li* ( jl) (jnK'i ilixV L«£ t^^aJ 

klul£ Ijj will} jc. >Li^a3 .Ngj Na J 4 h*kvLa]l __ykl_jla]l jjl£j «■' JJ ^Sj LaI (3jac> 

Ifljl uAj l^j) jjj\j t—i*-a j c _ ju-lic IjLcJs cNg J Na AjjLjuXq ^ 
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e 

4K£or 



( 8 . 1 ) 


4j£l_ui e A juJI Ajd jj£j jjjj-oS JlLlujI Jla^a ^2 g' = |g| ■" 

U _11 jJjj l»a _jAj * jA^J^ll JaIj 1/2 JalstA ^Jc- j j"'i *s 1 aL^It.oII aAA j£] 

li_A j»a JlA all Liijoj Lie. .3 11 a ^JLi ^£J . jal£JI l.lia £-a ^jjaSljj 

:[UY] ^11 




e / n 

Akeq \r 2 


g n 

2c 2 r 


n + 



( 8 . 2 ) 


^ _ II 4<-v.* II U-liC. ,}a.jj ^lll 4 Uo ill j^ 4 a. I j*yi 4 ja2La _jA r Cj4A 

^ (JIa-oJI jj£j jl jalSjJI Ijllo * 'Il-"” . E)' IaaIc. i_iuaj ^jII 4 Kaill 

j|j_uil Jl - ^2 4j£Lui 4 i-wJ (^j^£J 1 Jl ^ lilll (jaii _jA 4 i-. ,*1 

('M) a g--a (>^ 3 —*Af <^ 4*40 .a = -g^A Aike N a g-jlui# 

I—SA.V i_Lj—aj 4_ij—UI .N a (_^ A i-> . all E a ^jj^SII JLa^oll J jl 

Jl —A-alb (A,Y) Jj^ll JLa-JI jjtij AA jil lieO j£l tN a (^3 ftjliLia E a 

A-b^l_JI A—J jj—S 1 jj_jjuA_S jliuij jUal (Js Ajjlio e A ')->. ll ^j^iUl 

Jl _a^oll 4_ IIaJ [*1 "l £ t _ya il 1 Y] jlajl j I j)i-> 1 jj£j-o aIIa. 4jC.^)l„>.nall 

.(I jSUai jjLH I (jJj A imillj AjC J*A1 j^jSj La-liC- jl t^h^UI 


E a 


4 tt£o \r 2 + c 2 r R c 2 /v 


(8.3) 


j 1 (_ji 4 A .* 1 ^IxxJI ^jj^£JI JIa-JI jV 11 a J*3 1 

Jj .1 (_gJll Ai>«\I (j 'flic, jjai ^jic. (JjJ j cAIaJoII jLuU 


4> W J_all 

^ jLo_j]I j 

_ixj La-a tLlajl 1 »H- - j_j£L; Jl % all J£la ( _ 5 lc. a^jjjlj jli 4 Jlla-a 

jjjJjjua_Jl) (jjjil jJI ^j^i-sl 4Jjui'illj I^aIj jj^J jl 4_1 aj JLa-all JSli jl 

•(ijAJJ^^aSlI JJ&J 
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^_2 Ailxx AW >1)1 ^JaxII jl (A,\“^j (A,Y^ (j£ AjjliftJI ^xla_£ 

A_£jaLx A W jm —1 ^h-xlll ^J^yiHI (jl t\W £_x jjUsjj Ajj^ajVI AoiiLiJI (Jla^a 

t . f t e t 

jl ^_iJal jj 4 a = -g j_jSl u' i . jslSill Iajx <jl Lajj • a = - g/2 £-jLuLj 

SjliiC-1 ^aJJ La lilali jl jojuj ^A,Yj |_ s ^ c - aLujLaII -}j.1=JI V 2 Jxlxxll 
• jjjj-taSV jliu)l jlial ^ A W till (Jl^xllj \g ■sit lLAjLx^. ^3 

Ajjja-a_5V jlj_uj jla! ^ (. jjJaJ! j)\ uml jl jykS/1 tja-aill ^3 liil j 

i_^Ijx] Lax t ^A k» !l^ jLuull AxiUax 1 _ tLaAL^ll JjLalx ^yC. jj£L 

l" il jl. .i-s. jLLix jiaxlaj tljlL 4 a j 0 II I La .A£.jLjjJ l 1 jl ^5 jjl* -**^V 

UjL— iJal ^1 jLLjjl jl tlusk tN jj^j-aaV Alioi] j'-iaj ^_3 Ayuylaliixj^S 
LiC-J ILa »g °' ^1 . IIaI^x! (_JjLalLa _yC- Lxajl j_j£aj N La AW_>i Jla-x ^3 

■ ajji^ill ^gic. N® AlSLxjl A..W.jL 11 Agat. t_u£i 

pV° 

H (8.4) 


r = 


1 


47T£q /' g 


j__A r® j—lasll 4. j Aajxj tAj.-a.jLll |>.>^ V s tA l-k iall AsliiS p aLua. 

•N® (_jxllx Ig lx JS ^ 1g 11 (_>uISj t,"yaj AjSl jxll A Lit) ^gjl A W .all jx ALLxxII 

ejjJa—ll <J_j\xlxll j jC- jUioiVlj jjljj jl Ig 'i^xj ujLjxS uj3Lj lilliA 

^ _A il)Lx£JI a La (a, £ ) 1g vll Ajjlatx ^^3 A j. a j Sill*x alAjI jiujal 

. V® « a. *>■ 11J r® AiUaxll J tA W >ull 

Jpjjj_1 ^j—jijxV) all ^ilj ^_A AWixll jl ^jXJjalill JjJaII IjjWj 

A_Sjisa _x 46jWII e L a .^Ax3 eJj^_jxll ^^Ijxllj [©®£ t^ \ Y]^lajl^ 

Jlaa-a ^^3 A^A-kl ^1 ^3 Axulixll AujU^jill dlLixSJI xa. jL ^^oJaSJ — ^^^.l 
■•*1 j ^ ' j~ il ' ■ .il jUal ^3 (jalL ^Xj'i jjllli AjjLxx N® jl N a jj). .-) a L jUJ 

jUaVI AxiiVLell e® A A .Till j| jl -s j>ijj — ] «.J-ijx j j_axxa3 jl ^»J)3ljilj 
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(Jl— axil ^3 4 _uiILo]I e 4_iajaill fj jluj AjjjLa. (Jl^-a jlxxjl^ T\[® 

. tJjlfi A*J ajlA ( _ s ii Jjaj i_i jxu .1 « i ^xjl ^jjxxiil! 

t—Ujui_U N® JjlxI<£Lll jLmVjVIj I* _^lasl! i_«■ xaj ■‘dux jjUj 

jx j_51 jx A \\y a <iaaJ ^2 .elai ' ^ ■» ■ ^jx _jjju Aia JiJI jl jlal .^gjlxll 

Jja. ialij ^Jl 4n Mill (JLa-e ^ i_jl ^JadaV I ^Jjxsj L_ijxu ‘N® J t 
Ia j£jx jj£j ojS ^gic. jij V ^iillj 4r® jJailt l L^aj <aJLoJ jjiIsj tAIa-uill 

- £ 1 . ^1 j ] L 6j ■ .’ Jatfijll 4 X ‘-^ .*1 1 1 ^ X ^ L '■-*^ A*V*1 ^jl l A \-lO*4 l S*^f"_ 

i S^lxa.l__J i ® Jxaj 4 U , ,. jl A j a j a ^ II f, j . >»tl <c. _yji j'J (4il j£ ^jx^/ 5 jj^jjl 

jl -5 Sj£a. jl_jjcbj ‘ 7'®' =C y t A—— i^laJL r® (j_& _ J .till ALaxYl 

(c~~ ( Xxi 4 u „1 Yl/dl JjAaJI ^gJc. JajLl xliVI jx^ Lij£xJ 4 gL>/2C 2 < 1 


,-g ' “ 1 


(r g ) 


.-i 


1 - 


gr 

2c 2 


(8.5) 


L-o_u-qa jj_J V 7*® —C K t SjjJxal! ^gic- r® (J 44 - 04 ‘ J-aS/l 4 ilia ^ 

r=ct ojjjua _II cfi _lc. Lxajl <—ufLi r __>lai3l i Ci^-au <alo •N® ^ diljLaa.il 

Lienard-Wiechert dijjbujli - Jjliil dLLxa ^2 .[£ ^dir] 

•i5 JJ—=»3 ■ibjxl jUaj 

4j& Jxqa lx£ (A,l) a^aJI (A,£) ^2 (r®)' 1 (jc. Jj^jjaeall jl 

' ■ >> j| jSL_jj i_ij__u N® (^3 4 '~- -^1 V® ^a-aJI jl ^jJI e^jLil o^Aj .^g^ajaS 
4jVl _4" 1-®^ 4j-aSfl ^-5lj -I 4 * ^jdall ;JjIaL( 21!UI jLuajVlj 

^aa _)JC ^ i_s^] 'j* 1 ' T 1 -*! aJj! a"i £X\) 4 ]a■ a jJaII AjijiaJI «. jdall 

lIi^Iul, ■ jjli — ~jl jj] - a a 1 ^Lud (v ^gUtll jsa-aJI jjUatLa JJC.) V® 
j_xj (A j ^ 4i3l*x]l jx 1/2 Jxlxxll jJj jjj ^UaIajI Jj’dLoV ^jaSfb jl) 

.Ldjjl ^A,Yj jx 
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v'- w = v/(l- 


uli — Ijliil jixi (Jj^aV jlaLla j<k V s J*J jl 
n — rlr d jjwifl t—ialj^s ^1! A jiuilL v Ac. jjou A£jalLa A ■*! v.n/c) 

J_alsjj [ £ ^ A t ^ V] jl.' ‘i/ill (j<a j]l Ac " L^aj A ala _jA r J 

■ uS jjlJ AjjjoiLall "ftJ£" ^gic. V LW jlmtl Jjjia (_£.lal 

^.lilui_J iHljjli_Jjli — Jjljj] Jj$a* ^lVn>nl 4-a.lHuudl [^ ^ £] jjmla3j 

[2 1 -1 0 (J-a t ^ ^ ®] ijLal^ .[£ \ A !_ya i ^ ^ Y*] 1 1 itj 4 U...I ji Alalia ^»4fclLa 

*[l 16] 

Agndl jjl -^ . . 1 "' 1^j 3 (juliij ^^lll 4 Ui-v.*M Al 4 bei 4 j jpLall AlajUl 

t [r £ V 4^ } £] "CjLajLucJI 0 j$, (Jail (Jjial o-la d£H" IgiV llliA 

-4 4 lul Ig-jl jja! c.UjI I ^2 C p jAall AE-^ynl liljajj .^lll 

V LW t—ijjlujli — JjliJ f -L7t..-v Aiali (_^6 bib ajlbc.1 (j£^j ^ ^iaC-Vl 

jli <-4 U-v S AaII 4_lalj Ajc, £alj£ 4 i-> Mill l1uI£ lil .V (j* ^ ^i^Ac.1 jg-hli ,^111 
(J__5I 1_La j A i-YiiuSI Hlajj 4 A,ia,bill (JjliLa ^ til jail dLa _jl*-all £.iA.y'> a 

Ala_1 ^_ya IjjL- 4J ^ all JaS/l ^cjllll ^Jj\ jbaC-1 (jS-aJj 4ftj£II (JaJj 

.V (j-a b j&U=» ji_i_<al V LW ill jjAujlj A jbJ -v ililj 

V (j_C- 1 .l-i . jl 1 al’iA ^ V s bikLajI (JjLale^UI ,->a -4 II jAjj 4 mil ^jlnidb 

ijjA_II jll -g slall (J _jia (jic- N e 4j£Lui/ A W»« jbc.1 .N^ ^ 

N e (_5 _9 (V,^ ^ ) Aja__ujj!LaII ajj-iall 4Xi_ < >jaiJ tllLajI*-aII j^xaaj 6_J^ AS^jilul 

: jjk 4 'i-n. .Ml (jAual llaj 


ji ^jali V ^ a II lAiic. ^Hl 4 4 Inti Jbalt-i 4 i-> A.ii ^a, jl 4ajtt 

4 t J-^Q *il i o < A i(*L ftl * ^ a . A_t A •.^t. .til l \ZlfJ 

jjl ^ - il > ^3 J :[Y* i Y 4 ^ ^ 

.[n^^u]^ i vij 
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at s = 4 = 


c g c(l+g-r/ 2 r 2 ) 


-'(■-I 




2c 2 ) 


dl XjLtiall £ -!A2kJ 6 _J £ Ai J»3 i ill (_£ ill 3^ A/ 7 —jlc 4j 

l—AjUal / 4 > nit (Jjjali IgJ 2 ‘ AW A Jadi] c A&JjjU _jl AVlV' 

IA W A 11 J_£^JI 1a l\r- 1 _ j ^^jJI AjSI^aII A Lai djl£ 13! . (j£Lui]l 

IfrAC-^)—m (jj Sjj .lsj- ^ 3 g ,*1 . In iAj aqj dll_ajU all X uiWj (jls 

At g >At‘ <jj—S j fjaj i^Ajalill tiHi JUC. “ 1 . ,ij3 La£) C (j-a J*JL-al 

jjj_ Sjj ejSJl Jjiai 't>j)A& i. “ l£ AJ A W All jjl <dli]!j .^g.r = -gr du^.j 

AW _Ju ej.W»a ^1^-uiVl (jlj (Jjill 13* <Hg..‘>l! ^ Lg^al^-ul 

dlajlx-a ^LJAJkJ AS^iAuij (_£a 3! At* 7 Ajo^j (jajll ^Jaxj F ^)j£l (Jj^a d>!3 

aLuju (C AX-^juii o_jd!iia 

/* = Af*c-/(i-|A) . 

Jj_L jlj (AW tall JLjjI A-ij A^Jl LftdC- (J^lSj ^jll A l-l('ill djl£ 1 jj 

I j ft .g eLaul ^3 j Mil n dLa j.l* Jl £j-aaA ojS jV jdj L-Sjja A W tail 

.Jal a InVill lilii dc. \ ■n-H jJ AWAll ^l^-auj jj£j (j-*jg.r — gr (_jl ^^-uj 

jft /* i^^jftUill JjUl Ijft (JU ^jJaldJ! ^a-aJ! (jl ^daliu 

V * = V ( 1 - 2 ?)* (8>6) 

jAV" a W . all JjlJ (A,£) ^ (A,^)j (A,©) (jdjj*li 

1 pV g 


9 


g — 


1 P v A g~r\ 2 
47 T£o r g 47 reo r \ 2 c 2 / 
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<p g = 


C " j*-A AjjaIHaII JjAaJI WqA 1 *M« l l Ijl t jl 

pv 


47T£or 




(8.7) 


V jA V-iJ V s ^l.lA'nal aIjIslaII jA ^_u<a!j ^A Ia£ 

JaI^ja L-Aj^sj £ AjLajjJ ^Jj IAA j . ^ A, ^ ^ aJaLlaJI ^2 Z 2 a)I 

Aja “’j)i<iSi 4 ojc-s. (I A£._^jaI! «l iA '. ..I ^jjAj N * 7 (_g3 AauuIjI lxA_jfrSll ^Al^Jall 
,^A,lj IIaLsjI (JjIaja!}UI £tjlill j (V,1 ejoJall 

aaa.(I j.^if- ^glc. #. jjjall LiALajI (JjIaaa^UI jfi AojVI ^yjU jj i"na.j 

. _j_ jSI (Jjj-aiL 4_uijAj licO ‘(jVI aLjaI jUal 

(J._L_abU (JjJb_II J_jlaJlII . jjjUII Ia^j (jAila. ^IajaI JjL^J lilliA 

^_a _a.1 _11 JjLvTiII jl jt- ^gic.) Lltjuaijli — Jjljj] i$-aJ ^jljjjill 

J>-_ll w -3] (h ^]j ‘[ 21-10 j-.ne] .[iUjAilir] 

13—A «' jl La j (‘^'-A.^.'N jj IgJLa-a «^,nJ>7 AW tall ^-JaluU l_Li£ :^J-Vl 

_=^aJ1 Jy-&- iC- jj-_g-la j_g_3 AiiA^II ^gJI jC-Aj Lo lilliA jj£j V nJljj-ull 

.4jjjjw*aiDU1 jliojVI _^Ia1 ^gi (JjIaja^O 

(J— 2 4 i->ni 1 1 CijjAjjli ~ JjUJ djiuu» (j*<ai A,T 

.^j^uaflV jLLuI jUal 

jlj_ui] <Jla-« ,_gi »jjJall IjaLsjI <JjIaja 2>UI jLijjVI jl 1 .■ "II j»^il 

(jail—JU Alauui ^gi (Jjjjalijli — Jjliil j»lg-kJ Jja ^gil N 

Cjjjja jjli ~Jjl ijl (J*^l (Jj^-iilll jA A:_)aj Vjl liC-J ‘N ^ 

• ••*•*. *. £ « 

» 7 - ^ _3 Aj^jAlii A, la. 11 jA Lajj »■ .<«ll Lijlj LaS t .l^jlj 

. [ ^ ^ ® 4^^V] AJaajl aII A laflj V'e. AjaLsaII A <a!I 
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-j^AUall A W Mill eAgJ ^jLjjill JjJaal jaj C- (_jiajiiJ j 

_II a (_jjuLSj .V lg 1 1^-1 jla e — pV 4 '•*■ ■ * _jjc-l <f >->II fjk 


^gS Aj£Lu! A W/iill j)j£j LaAic. .1 (_£jjas£ AliujJ jUaj (^i p AjSIja A lali AjC- 

di _ jl£ IaI (j__SJ .e a jKII a u dll \ a 1a -s. \ ^ I (jjlij p .lie. Ag^Jl (jli d 

(j "I L V P A_ic- A g-aJl (jl_9 d ^gll A junflj Ajfmj aJIa. ^ A .*d1 

diA_<_i_ j£ juLoll (JIjjjJI I *j V Iaa , 4 ol£Jl a. j^dlL 

> 'if*. ^^J| 1" 1 *1 ^ ~*1 Aj^dll jj ~ y\t\ l c «, _> . A * 1 9 * 4 ja&j ^jc, Aj_^L 1 A **y ',1 1 

.' " . C 

Aj.'CvaII djIjLiVI (j-a La Ic- jj AjjIj ajjj-aJ d 'jjj (jlj a]~l;>J (_]£ P A.l-ia i 

. (LjjLUi^ jjjj ijl ^J-la-aJI ilA jfLui y jj\ aAgJ (Jj^.-vaII AAjJI LoS) 

^JJ ^ djdd,U — AjliJ Ajg-i, ^IjjijuJil Aic- (jAaljpsVI Iaa JLb lilljAj 

(jl i_ll j£JI (j—-a p_J^. l)_$ l O* (^j'yl' UajjS V-J^.1 All .aAalj a^u^gjj jj_<ajj 

j)l _*i (j__S-a-all (JA .djjjdjli — Ajljjl Ajg..>l (gjLijjill (Jj^aVl 


L_A 


iSi 


c^i ajLiVI (j^ La Icji jIjaLoAj lLuuj A Vvd i l l (j! (jialjjal ^gll IjL-ajjJ 
<■" 'I jl ■'*y' dij*' **d (jjaljjsl lM (j-a (jjSL) j)VIJ . Ig 11 >.aj lAAg/V d l.W'l 
—11 (Jl a jjj_£jj t4_JAj<a£ll Lii«aljjA^)g-£ll ^2 .c A. C-jjjU jjixi ^gjll 


Aj 


Aja—uil jj jI^aLluL (j^alLajj d.lg.i") AjjJoIjSsI CjLjJjS A_C. jaxa j)A AjjJ g-Lll 

CjIjI _ujl jl_ JJC.I (j^Aia tdlAC-Lui I jj tlgjSJj iAjAjISj LIA A^JLuall .Ai\ dill 

.AjjJaljjil CjIjjjj 3 Ig-ilS clu.A^lll 

I (j—9 t A ijXA AiiaJ P Aic. Ag^aJI (jjllJ 4 ^ uAa^ll d)l jLil aJV Aj 

A_ jc. A~ivjj!i —11 A _ iloa^a Jal_aj j^a Iajj ^jJI iLjj A^jjll CjI jLil 4 L. , ,.l j\ 

AjSLull A s *v i^l i ^ ,. ) o ■ I ^ m£j A^aA -111 t m a p ^ J l J l ^ t A aL A ^ ^ ll LkaJ 

pi jjl 4 ol'A ^11 A '"£ .Ml Jalli A Li,,j J' aHaJaII d jj A^ull i^jljLi] | XJAa>J I 

A i-s Li II jQaJI i_ij]all j)A AXili. >" n w"ill SjUjI (Jj-aj (_^a 1I At=l/c 
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^_iiaJI t_S^_la2l ft Sn I Jj-aj jl ^li 

InII 5__iaij 4 '->■ •* It JaLij jft ftj ^ ■ «a2l Clsl jLi^lj 

.P j _aJ ftJA (J£ (Jliljj 4jaUI tll2j ajJ^VI <-2lipaa]l ftjLaij ■■""»ala 

.e aJ£I 1 4 i-k/Jl jc. lilljA (p ^..iljtll ,~1£->11 J$.lajj P jjc. Uil j 

* P 



^Ual 4 tm’iH i "y ^ f*- ^ ) P ^Ja^j .t' A j ^ 

ttJ.’' *> all JSj P :C jbt&ll lA.I^-a .1 j i ^3° 

jc- ji31j ujl Ja^jJ jill 


lIiIjI _J jV 4 j 1£]I A W >«H jLftJ V P _^aj jalfttl 4.1a /ill' a jl 

« Af'" 

<_aj Jail j_« (Ji«-Til _pj£l -!■ — J^jljJ|llftj C n'la'ill 

jl j^oj_ Jl li_ (jy _a. _aj vii__ia. ^aLaVl ^gJI A 'ia JtiU ^gilaJI 

A ia_kft_21 j j. £jj t^al_ftVl 1—$ijia <Jaij _jaj ^giiaJI A la. i* 11 i— Sj^a JSljj 

^>sl_ftVI i —ijlal! A-iali J! ajUii'^l ftLaj^l Ljajl a£i^.~\''a 
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_21 2a ?. 1 jjl J£! ‘"'j^^kjjljLjj 1 "'»^1 a$J a yfuj .^A,\ ^JSdu;} 

A W i*_II (j—a (p .1$ >21 JlaJ V P .lie. Ag ~>21 jl tAA .P Aj& Ljjl 

ij_ !Loj cA_2laJI aA_A ^_S ,(p ^ytt __)j£VI *^ + (JlxiJI AgjaJl Lajlj te AjISUI 

A/ /m 

Aj^Ju jjl ^laJl L_a^)la21 ajLil aAju ,_£.A2i + Jpas_pll 1 .'' • ■ 1 * v a_^Aalia 

t V A£._Jj-j A£^,-\1a21 ^^-aLoVl i—ijiall 

/ ' V /\f LW 

aA w = Lri^ ± . . 


Ar LW = 


//<• 

1 — v/c 


A- -.laLaV 1 Aj3^)U1 iI'.Qti’iH a jLiij jli tP Aic. x^.Ijjj A W >all lLuIS Ia] 

j Kfl.W 

AA_C Ja-ojj AjaJall ^iliJl («i_^2all ^11 ^£J (J5I - lie j 

J—AaJ V ii2liA .1^ ~y!l jl ^g-MJ La-a tP AaC Jyal_J jJL l" i.A-fc^Il CjljLiil ^ya JSI 

nr 

jx _nal ^a2I JLxMl A^aJl Jlca Lajl j e AjI^ll A ?~v.»JI j^a (p A^ % 11 

a J.ir 

jA - (jxjll U-?^3 aJL ^-21 oaa .cp 
a LW l/c 

A/_ = — : —— . 

1 +v/r 


Ajl—aal ,J^e_p__l ^g >3*11 _p_n*j]l ^glc. a]_^ mi jjji.^a-v.21 ^jfLaaj 

laJJ)K-lll ^glc Lll^Aljjjjli 


A/ lw = 


vn 
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4_Sail j_aj j l ' 'j' 1 till jLjI jUujI alall ^3 a Ait j A ala n tlaa. 

tluJ_alSI tllljl_ill 4 IN A i ^ »j~'*i (_£,i]| tlljilujli — JjljJ (>j .^AjSlj-aJI 

ll.w 

t ^ 1c. Al^ollS i £ ' liI I a l 11 4 ^ ^ j v. i 4 1 4_ia-uiill *- 'i ' t 4 1 

(J j Sail (j—C- I_i_SlaJ j_ji]l J lAjal ^)aSI Ajaili A it will ^ill JaaJI JjJa 

£_iu. 4 _La til_ xjjj SI (_£^}&UaJI JjiaSi _jA / / H ./ (^lasll^ ^tjS-s.11 

Jyj Ail .ii^jl a^A j — P .lie. Uil (J ■ ^j P _jaJ tlu-lalSl till jLAJ 

Iaa _ic. ^_LSI 4 Ua'iSI j jVI '-‘'iji-.'ill ajLil 4_Lo tlmjjj ^ill Ala-llS ^^iiaJI 

J _ xa C Ac._)jui_ i A_£_jaJLaS! 4 it .*11 ^^aLaVI t_i^jjaSI ajLiVS ailA tJj^aL 

:^A, ) (J^l ^Sajl^ a_jia.VI tluialS! ejLil AjS tlJXJJJ ^jjiSI A t 1 ’^ j^^ll 

.T Ml’ . T ML/ / 


/LW = rAr LW = 


v n ■ 


•UJ^) P J>4 S-a£ l A W .nil ^^Allill (jl ^.>.7v SI ^^AXA 13a 

V LW = —Krrn ■ (8-8) 


I P V LW 
4^0 /- 


p A 1-/q \W ^ in Vi A in 

1 pv 
‘■4^£o r ^l_lJ5) ' 


<jf> LW i r.t) = 


4^0 r 


i'~) 
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jx rj A Ajtj£ p .^U]l 1'li - JjUJ ^ jA>j 

t Al*> _II »j 3 .^yijj y 4 *'■>. /Ml <i\j£ jjl (_ii_i A '*> Jdll ^£^)x 

ijiiu l^j| lilu jt Ljsjl L_±ajj . jj*jj V V ^U-lli ' ^ aa a j tlgHsljSj 

C t < 

J_£_=k (jl . Jr>- "i j (A, A j j\ jjCrV I J^liij ^ > a -lA.1 Axj 

I ^AlaxVI tJJiuUjli “ JjLiil 




L£ 


. vjj jiJujli -jjUJ 


a lw (/-j; 


v 


4^£ 0 ^ 2 r (l - — j 

A ’-■ ■* H _^xjl jA r du. 


( 8 . 10 ) 


V ( A I 'l * ) J ( A 1 ^) ^T^ lj ^ball <—>JA^^uli — JjIaaI Jx JS 

4_ua_ilb jtsLaxx lx$jl ^ j£xj >.»'«\l Ia^J .A.'i^LII f aAA ( _ s 1c- jljixaaj 

^1—jjjill J .xaVl jax—SJ jli iiilljS JLaJl (jlS La Ijl . 1 1 <ajl Aalaaj A W .III 

A j Vi*a 'll 4 ~'«s. .A II . y j —$lxx jl lx_^gAx .« *jls AjljJ 

13 _A Jjx (jl£ lj] LajS (jj) 81 aj 1> jAJjlj^ : li]l jx AjAxJI ‘ .V,8,<a ^Lix £■ Jjxj 

^£]l ISjjISjx jjx ftjltual (j^xj ,_5_jiS/l J jj‘-' e "'l' .AjOjJall ^ I3 _jajx ^-jjxjS/l 

(_Lx»_ill _ 3 II 3jjJ 1. _ iUcII AAsIIaj j£3j — (f'AjI jSll) 

A ~i% t L_II ■> •> ~*> (jlAxIi*j V (A,^) ^jjA^aJI jl Aa.iij% .^JilaJI 

. f i.> > La^jl AlaLuaj ^jAjij 


J_jLaSx^iUl i^> »> II a L-4U jjjll AIj'js-sJI jliLil JAxigj jVI Jpkj 

_lc- ( _ s jf<a (_^jLulJI ^tnill JjljJI ^uILjVI .AAL^jS jjSI ALjIij LaUAI 

/ I_S-ljja € — ph A~~s A __>JJC.I . ‘ djLa_jise-eJl ^f-11. ^» ^j^ix 
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CjI jLJSi 4. KA I I IsL_ _aj ^ uiii i" <» '* Aiuu4 4-iLo_j Sjp3 (J^la. . N e gJ <i£Lu 

^_111 Ajlojll Sjoall i Jlaj ^jll 4 _j 1VI . P 4_i3l_)<all ^Jaij ^Jl Lul ( J > «aj i**t, laJj 

^_3 La£ ' g ■ aaj ^A tLljl P ^lj (Jj-aJ ^jll i' 'j w',11 eliljLujj JS lAmjjG 

_kll j_C- r 4iLj_u J_ *jj P Lliil£ lil . ili jj i*mli — Jjliil J_j$a. 4jla. 

A. la. A II j_« , ~~ m laj AjIjUjI 4jliLa. <"'» ,_£jlll (jlitAja-jiil ^sLo^l 

iijj . l__Alajl 2JjLola^Ul f- J) 1 4 fl ^ 1 il l 1 1 i n I A t-l/c Cf~ 

,jj£j 1 *ulaAll CjIjLjV 4 U, .ijtAl Ai^uJl (jli , 4 ■ All (J_j3 P dijl£ 

Jj_4 J_J^oll _Jj • J^lal C>®3^ 4_laij 4 la All j^-mUj tc jjx 

• 111 A^ 1 , , . .ill I £ . ..0‘, 4 I-IA. Ill 0 P ■,',(“ l" ,, ,|| -lj^] 



4^ \-i. .,! ^ > P ViT- JbtaJl 1 &, -v > ^-v i .N c ^3 4a£Ln A W »ti A , T 

uj Jjj j iLul J^-saj ^ipVifl Jill jUi] 

A a^«N. -A 4 !»■>..■ Jj 1 4\1 1 
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(RE A-LL) AW ia_II ^_ikll L_S_ ( )IaII (j^ RE lLu-^aj SjLjJ tliajjj 

A jit *>11 l^ac. j ■ a 4 (A, Y (_j£__ii) P a ^1 aLaj ja-i _jl joujV I I Ajj j 

c /4/: ^-L^jJ^I' 




g-(r + l) 

2 c 2 


( 8 . 11 ) 


Ax-^u! _II (jj_£j .AW inil Jjla ^jLau AIajI 4r 3 -W 4 ’>*'a I 

A —laj *1-jj| . g^r+1) = ~g(l" + /) Lj-il jV C (j- 6 <J^ cjj/.- AL^jlall 

P al_ -yil AW-2JI .Li CLulaj i^jljLil ulajjj P jaj RE ajLiVI 

( j —4 £>j_W.VI SjLiVI 4*w ill M Ajoij ^jil RE ajLLVI cJ—aj La-lic. S 

.p II Ljl ." u CiljLij -»■«. i_l■ Wij (pe a U 01 ) a w■ jjll ^LVI i sjLII 

RE ejl_4i')/l LaJ_ic Ai^Il fijja.VI ojliVI tLllatijI ^gi i-Jj.mil 

A _jiiaJl Ac._jm_II Jjl j _A tFE ^_it ,jj_ £j Loic. iM A Li ill .lie- 

■RE ojLIyU l^jjjLj 3 -° !>Llfi ^£1 FE ojLlyll AJom jlLI 



( 8 . 12 ) 


1_Li P .lie. i_L<3j ^^£1 M -lie- ILjVI RE ajLiyi ijjSi ,jl i_ i>.j lillL 

<-jJ Ui CLlljl LVI ^yc, ^JJ-aII jli <C ( jl LajJ .^^yJ]j\ FE SjLuiVI 

Ijj Laj AJjILj iMj RE JnLi'iIl (jjj RE a^Liyi 3 Luil c-LjI 

.c l&jl^La Ac-^jmj RE SjUjuVI 


Jy ^3 —jj A W A —II i.*.iO.%.'iH CLlI jLiil ^aaa. Alila, Li* \T\ 3 LI 3* jl! 


." 1 I 3 .n\’\ 3_lb Jass Jjj ■.3 ^ 1 tbjlfclajVI bjljLl'yi oJA _jLa "jj (*) 

• P _jaj Jiiljj 3^' 
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A/ g = Atftp — Alpp 

- r + l 
~ J, , 8‘ (*■ + *.) 


c 1 4- • 


■('+£) 


gr gl 

t’ 2 2c 1 


a^)i!ii_ULoIl RE CjjA _aiSI a jl ■ *ul <i (_£,i5l A/ /; y, *•" J j 

A ■ .■ J _ II _ SI _^A A/y.y, J iP AJaiil! Jl (_S- ajS ^ ^ AC-^JjU 

4r.j." i a Uoi—jj-oll j A '"■ .*11 ^aLa^l 1 _S^JaS! jAiilLaSl ta_jW.SM e__)lAVI 

,_£A_ SI ,_£_ja1 _ jail JjiaSI .P Ajal^all AiaSj Jj-ai t^A, ^ Yj UbjIjLo 

AjLuu _a. q _iaj tP .'i ic 1 jjl Jj^aJ (^jjSI Jlu-laJiSI till jlAI ^.Lsa. Aio n*i 

A jiiLaJl (JjjJaJlSl ojlAV AJaujiall Ai^uiSI _jljiLo A t K '-r 1 A J ~^ 

jj_pa jJa LA jV (A,'I ^ ) A£.^uJI j»AaAuu .AW .Till LS iiaJI i_i^>Ul 

1_gJU t"' »'Ei _ill A W All .4iw 11 <_S jiaSl ,jjj Ail mall i A, Y 

<C.jiii. -i Ig mti a^AllaSI bjIAVI (M Ajaijj £uJaj-oj t1 SjLSJ 

i S^^jlaJl ejja-Vl i*u. Will ajLil J^UVi La-lic. i At ,L ^)ajll *'*A ‘(^3 l) 

:jj2jS l*' ^Ic. lillj CS^" *SjJj *A'*>■ All ^^-olxVI 


/ g = c% E Ut 


= c I + 


e-tr + Dl / 


gr gi 

c '2 2 r 2 
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jjl_3 t^L_3jld La£j .inis c" £-« 4jjuiljlLb!l ^jAni! ^Ic. liA \jjj )) 

4^ 4u (A,l^ ^4 Jjjlinjj l P ^ya l - s ^^ Ain_iii] UII II 

.' CLi'Lo j-ii all ^ I4*."i 

—o-f^)- 

.N g A_i£LuJl 4 ‘r^»«ll y\\ ^Jl Ljjl j La£ 

pv 


(p g = 


4/T£q/' 


;('-*?)■ 


. 4 J v M ^ (Jl-x ^ 4 <W A\ A ja. jail ~<Q y t_luiaj I L£ ^i*j Ijjli Ij^Aj 

t_S i^njj 4 S^pJLall 1 1 tl ')*> i» ]1 -_jl LaJ .N‘ L _ J i AiljaJla]! 4 ja.4iH <jC- ljLa (j£l 

* 

jU_^I j LjI a_JU l_ cs—j) £tiaj Ijjli ( 

: V y j r" aIV^j (a,^ *)j (A,3) i. i'i^'i Uco 13$] .4jjjA*aiDUI 

1 pV e 


(Pg W (/:r) = 


47T£q j-£ 


o~) 


(8.13) 


ret 


A LW (r , i= _P^_I_ 

8 ' 4^V(l-—) 


J 

(8.14) 


ret 


(A.U-) ^j__a A 44 x 4 ]! t^ c ' (JJ^n.%11 JjSmoj 

:t_ujjill ^gic. (A.6)j (8.5) (jjol^ljt-allj V K j r K (A,( £^j 

pv i 


<p E LW (r./} = 


47T£or (1 - v • n/r) 


1 §r 


%) 


(8.15) 


ret 
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Ajr w (r.f) = 


py v (, 

g-r\ 

4n£oc 2 r (1 - v-n/r) \ 



(8.16) 


ret 


A ic- I g au£ a jg ?JI jjl ‘ ret 1 Aasl^UI jgjij 4 l- 4 ^ 

I—jaI^jI J_JjUil<i!)UI - -> 1' j‘ "■*''■» 1 lg iutl ijjLluiiJl e.l^k.1 1 ii£j 

ij._jLiLa2Ul » a-aJl Jj-a—i*J A-i miH j .N S £- jLuiLa jUal A W i«ll AjgjsJj 

:aJaI*_a]I alAaJiml 1 il£-cj 


V = K 1 + ^)' 


(A,l) <j—* U^ajl lg._i.lc- (JjA-aaJl l"^ . jjl£jll lAia Jjal jj 

. g = -2 1 ~l l-vl.-iK 

jL_jjcL N a ^5—j AiSLJl 2aa-ill Ag^ 4 -jL^ J^Jl juAjc. 

: /■“ ~c u t L-aul UjaI ^jjSj N a ^ (V,) o^i_ lunj Ail j (8.14) 

py 


<p a = 


47 l€or 


0 ^)- 


(8.18) 


^lUli uiVl (jl—3 tl j*.l- n.11 J_Jlala2UI ^-s. II J. /<ir. Alla. ^ La£ j 

1 S2j . a = -g ^A,V j ^ II (JJ ^jj (A, ) A) aJaIxaII (_}s4uudl 

CjjoJi_jjli — Jjl—.jl] Ajg %1 A ua'illj 1 -\j-\ i^i (Jiaj A_uiij ^^^-uill t Iaaa] 

.N a ^ aJaxJI 


<p a LW (r.r) = 


py 1 . 

r i l a ’ rN l 

4^eor (1 — v-n/r) 

l + c 2 ) 


A \ W (rj) = 


py 


47T£q c 2 r (1 — v-n/r) 


Ti/riO + V") 


L’ 

(8.19) 

L- 

(8.20) 
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fj jLluil jlLl La A 1 % JIaaII <—jLuA A, 1* 

_Jl ^_aL ^_ejj3 A >~iTj ml (_£a1I (A, ^ J ■v\ 1 jj*a Z 2 Joil»-a]l i. S.W 

til_]j (j__a L-lj.W .all ^A,Xj ^jj^SLlI Jl-yall pa A mil Ja>l*-all i _i.1^. ^Ijjal 

N a (ji Aj£Luj pV K AW Ji] ^j^SJI ^ ^ H .lilli (jLa_i (jl (jVI lij£ Ai . .’'$>11 

(A,v) ^tfll o^JI (j-a Aoic Jj)i t j i~ii II pf \.aj 


= _*,. = /£(■ _i£. + -?_), 18.21 

4 tt£o V/'- r 2 r c-r/ 


47T£o 


(_paSl_jail Jjjl La£ t^A,Y ) j JjA^a pit. Vi JaLuall .n—r/r Jlua. 

N a _9 A £1 1" A W .* 1 jLa_all L-lluti. SjOa j-aSaj - ^slfull Ijoa ( x_c 

^_uiLllI A_■*- " j_a L«a A-iit (Jj - ^^ I' ^jj JLi^all U* uy* N S u* %j£Ll a 

.fijikliia AlojV ^ILa joalj ‘(A,Vj 

I ''■ "J Ajl ^^3 |Y,V AiajjijjLall AjM-vll AC-jjuall jajla (_Ji<aij 
jLS _oj^l (jl_£ 131 AjI ^^Ic. JaSlall u ■>■->. jj .N' ^ (A,Y^j Jl-v-all 

(jJl \A lasil^a jli jLucVI N* LS* (JiLalLall jit 

. j»jl j$. JLa-e jA N g AjSLull A W Mill (Jlik-a (jl JAaj 


V] N a jLjtLa jUaj ^3 AjSLu A W .al ^gjj^Sl! Jta_all i jin j V l jxjl 

.6ji.llLa Alajl jboC-1 (jj^ (AJ A) ^juiLill A^aJI pa 


E a = -V<p a - 


47T£o 


£ 


an 

+ — n 

c-r 


a 

^7 


( 8 . 22 ) 


(A,r) ^— jj$£]I Jl— a-all £-a (JjUsjjj N a ^ (A,XY) JIa-JI ^uHLaj ; 

jli_uiVl jl_laj jA 1^ I i_gjli*a! jUaj (_ji AjSLoi Aaajlil N a ^ 

Jl _ ^jall B jjj_J La _ jj (.N a (_j_ 9 Aio*-a Aoxa j A 1 jjc. ^ jHolL 4lj.?>'l^ll 
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4—i__ij Luj jj .1 4 i ■ .iill i ^ jLuJ (j-# I ^3 |A,f | ^ 

1 ' & 1 *V l l 4 1 M 4J II f. j . ^tl l 4 I .1 1 I'm' ]\J a ^ ft -i l C oi l 4 1A. Al l J l ^ i\ 1 . >a! 1 1 

^4la4■ ■■ J I £jLo _Sll 4_uilla-a] _^k.I IjjjIj 4^_mll ojiA jf'*' .blliA ^VJ 0^ 

■Xj.Wn N a ^gk £•jLuiill i. i TlT'^j <jl s4_i£Lui 4ja-ui]! ,jj£j tiua. t]S) a ^gi ujSljja 
Ann . jllj 4— i_ij ^A (J^jujll tilli (jjfb ,jl l_laj .4 W nil! J\ ^ Jill J£-j 

^ jLui_1 jj| Ac .jl >>u<i j_£i 4'i-\.>*ll jjl ^glc. jliijj La^jV I_j N a ^gk (jjjal^^jAil 

.(a 4—iij 


N S J N a ^_3 4 jjJail JjLcj-s^UI jLiliVt <jb ^gj^aSu ^ill 4.1jii->. II 

(. jjJall ^ilj N g (_ 5 ^J N 2 (_g3 4j£boi 4 W ta\ Jla-all (jjjj-jjj i,- Vuaj (_£.i]l 

£4 La3 jc ?_^3l Sill 1^14 Jjj (joi^J (_£.ill La t_ji! ^g-uiboil Jljpj ^^Ic- 

1 "iK ^_ 3 j _ £]| U-v jjli t4jjjila. Jla_a ^_3 4 cl-. a jl 4£. jbbLa 4 . 4 A.ia,ll 

14_a«lj 4jjj£JI JajIaaJI djmU (jjfbj i4-lj-i ; i3j ; iaJl “Cilia. q C i—i^jabj (jiillaJI 

AC- jboui 4 W ilil 4_u^Sjl Ja^.lr>-x]l (jo> L_Jjllb .a = -g 4-lbb] 

(_5jUaj e-jo-all jLiljl — 4_uiii jA J£ (j_j£d 4_ujLx Jla-o ^gk 4iSbjo 

4 f~- J - n 1 /\l l 4 *V*w All A JJ A il l 4 -. j l . .A A 4_lj^£ bjjb^ 1 llJ)~> uic |n]^ j ]S| a jliuiVl 

.J_j\ ^L al-lIl jLii_la (a=-g 4jl^-U) 4 jjjl^, (Jla^a ^gk 4al« 4 II 4 W i7ill j 

_i .1 CjIjjjI _Hl_3 ^jjVi-v i7i _I] (jji'j A 'll i^g JjLuiA 4 (jJLi-a ^gl\ ^ 4 IjlAj 

(_j^alj5c.VI (j^4jj .Lubjl (J - —(_^3j LoS t4jjLu04 

_UI 4 j, „jlil A ^j^ll ^jAljJaU 4 \ ■ .I'll ' Jaia 1 -V J-V . ^1 (JJaj jj - -ic'll IjlA yb 

(j__S-ajj .CjI jjlilJl ^J 4 -s 1 Lajli (Jiaj 4_uiSj ^J - jo]l (jl £xulj]l (Jo-all! (J? i (_J^>j 

'3 ml*) 4jj^)]allj jjIj jLiuiV L^fclaul ^JjLala^Ul 4jaojjj-Jl 4£.j-Jl g- iTvnml 

• 1 ' bl \m ^11 JjUl 4 -.. 'l l J 1 a ! a*\ l * (. jj | ^ **11 1 
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A W 111 _1 ^ JL .'V xll JS_uij 4 tll-ia Ac. jLuUxll AS^j^JI j| Loj 

(jl i _ s ^jx (jli j_y~a2t)j j i—iSl^jx] A XunlL .l^lj AC.J) il ■ iiLa 

L_l_5l^)xl _aJ j ^jjfaj 4^jl j£ (JLi-a J* t4jjjjua3 La A la. ■* Jla-a ^jl ^J_^L 

A_ILaJI u _& aifti u-ul£ lij La j 44 ~s ^j| UcJ L^JJ' ^Vj (_g jj,>.<aS 


a Lic.n*i 1 A "i4 J ii"i ,,m a i^i.nilj 4 *. >^a 4"| -v .Ti ir*i1 .N a Aj*il _>ll 

ijl (J_aij .N a jlia^U ^i4-JI ^ jLuul! jA a LLn^. ta*=-a Aj^ykUa a'-a»j N a 

i i ^ i A Uat . l i Ad^axll 1 a iA ^m 4 r*L l .■ i a. 4 i Vi l xa AIiLaj . 3 ^ n ]\] a 

j4 ij j ^jl ill j j ■ .a&ll j til^vjj e LLaS A iji. .1 J ^ j ji^-ioll jlLui^ I _jUaj 


j aJ ^4 L>al. uj AC-jLuia (jj£j V A W .'It <^S/ji/ ^_3 .ALa^lill Ajjxillj 4j£L-u 

^ ^ A 4 iM . !a al l 4 11 c. ni l |4|\ 1 4 .. '*1 ^1.1 1 A . 1 A 4 tAC-^Ljai-all r 1 . ^al l 4 * Ic, ,i 4 .1 


■ AW .il 11 ^jx UJ^jSi ^^l 

4iSl_,.,i,ii »j Aja5Luill A W .all ^j^£ll JL^xll ( _ ? lc- (Jj 1 . 4 vv.ll ^JJ 

|A, Y * J j (A,^ ^ | A «x»xll Cj_Jioi _ jjlfl — J^)l_jjl (jx N a ^ ^UiaaJ 

:c’ 2 £-x A Ual 1~1XII JjJaJI j_^Xe ^gi 


E = -V<p a LW 


<^A a W 

dt 


e 

47re 0 



•n 




+ 


an 


c 2 r 


n 


c 2 r 


wjLuu jj-laoII (jC JjJall I^U£jI ^£J AW >»\1 ^K-kIfl JL^ll jlluu |*j 

1—jAlikjl jUi—( ii)_$ N 3 ,^5—3 ^^Uall l^c.jUiiJ (i) :^&\ 
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( _ s laaJll _ j^)$£ 1I JL % oil jl i— iAj Iaa jli i a*=-a jl 4 

■A W jx 11 JL 7>^ ^ a 1 ° '1 L."' ^ jj_5u N a ,_gi 1 ' '°‘ ^aj L£ 4 H. ...ill 4 W ..til 

: j£LJI lAjUal ^gS (jjlLall Ajjjj-^ill 


E = 


e n 

4tt£o r 2 ’ 


l_j S1_j^ 11 j I _ill i_J Sl^all j_— .i (jl 4 a._m11 oAA ^-j-<aJJ 

4Ja-L_11 ^g_In-sill ^gjj^SlI Jl ^ all (j! (jl ]~i-»> JL N a (^5 j^Lcil jj.i^-a?jLUI 

^3 4j£Lii 4j^jil ^A,YYj ^gj_)^£ll JLLI 4jjlLaj . ^>_jlj£1 JL-a _jA AlaSLill 
4j£Lu AW-Lll Ajs jj£j ^ill 1 (_gi *11 Ig-lL-aj (N a ^i N a 

JS Aia_L_11 Jl_a*x j)1 N a j 1 (_gi jaaSl__>Jl lil^l 4jjjiilL ^uJajj tl Jn,-\„1 


AjlLi.j 4 W ■ *1 ^ 'J g^l l Jl- n. A\ JLi (jyj j'*c y JL^ajI -^-s. j-; I-ijj .(_5 jLulL 

t£lj__iJJ 1_g-ji (_g_j*J Lua^ ^gjjjJjOSk (^gjjS .I-I.-V.l 4_i=>_L i"llLa 1 jl t4jJji-^all 

V^aljJI (j-c (JS — ^jlj£ (JLk-a j)j£j 1 g 11 -%.a jli ^^gjlill jjwntlL 
O-Sjf-IKJ .^(_g-a_ylj£llJ 4 mil (Jl 7 > .all jLMil^J N a (jg_jji<T.OUI l_j3I_ < >a1Ij ] 

(^gjlj_11 jjj^aslb lil^aLs V A.W >»11 jl ^gjsuajj LujJ^yo^. AW Mill (gijflll ,lr».'1 

N a j I (j—«(J—£ J=>—^!>Lj ~(jijoilj (_gjj$£!l l gJt> a jli t^l^c.jL*j ^jIsjj 

. 4 mil'i (jjj_jjLal1 .^j^flll JL-aJI 


(N“ (^g—9 (^1) Aj—jJajVl ‘LiLH JL-o 4jaaLu Ajjw jVt _)Lc-l 
jj—lL) V 4 W >n II £-e Lt I rj 1 (jjjj^aS (_j3I_)a 1 Aiucilb .g (^J*iia £■ jLuo 

(ju^uLU *_£ jl£ Ijl LaC. j tiL Jl jjalllj . jl cl L- JW * <jj - 1_ii_JaiL* l^lUafi 

^Jl > ■all L-lmaJ Lc-J tN 2 (_gi La. al 4 W ■* 4 Jl^ ^gi liLtS La£ .N^ (_gi 


381 



jjus Ljajl AjIc. .N e ^ ^ HjlW 1 AiSLui Ia^u* j AW nil 

a _jj 1 * a ^' <_ylc- (A, *1 “l ^ 4 AAAT.rtll ilJJjMfuli — Ajlijl 


E = _ V( p a LW - 


dA 


LW 


dt 


47T£o 


n 


a* n 

c 2 r 


n 


r 2 r 


an 

c 2 r 


n 


£) 


•fAjS J’^ r J.J44i ^Lll 

£ n 


4/T£q r 


N e ^_ 9 aJoILui A_ia_iil ^IA-vIII ^j$£ll Jljk-aJI ^jjSj V lilli ^^Ic. tLj 

% * * 

■ A/ip (JjLai-a Cj^Ij ^Ic. f- j* oil A -s-jlvll oAA .Lai 3 * 1-0 

.4jj3**a_ill l^~ill-s. j A i-v .11 ,-jjgfill (Jla-all jJSol iJj-caj ^glll Ai-lxll • 

^jj 4L Uja J llA tN a ^ jUitl-a jliuil jUaj ^ Aij—aj-o A W ui aJLo. LoS 

i_j il^o (j * J £/ jS Jl^-a N s (_j9 aJosLui a W ill ^j^gfLlI (JL^-LSI 

^_: 3 ^£ll (JLa-all ^j^Suj .N e (_y9 (j^Lj ujSI^oj A W will £-o liLuj I i_£_)J l ^ 

* * 

A W kli a 1 a*\ . LJu j)Axiao Ig2 AjSLal AW jail (A, Y \ ) 

I jiaA 1 (jSLuj^ N fe (_j9 4c ,jjj J iLiioij jUaj Aojilia N 1 " AjSl—u 

^il_ £Ij l_iLji _iJI Iaa jLft (jSi <liA a j>«*\ i t(A, Y ^ J j_jLa Ll^-l-o ^N s ^ 

i_ysAj _*Lll 4 WH jail l_±=*j l-lgjj .[^ ^ *\] I AC. 3 L- 1 J -0 A W & (JLs>-« 1 .-il !«> 

3 AiSLu II AW .1 II (J1 a**a j}j ‘ -aaJl ^AjY’J AjAlx-all a—-g 


N s 


JW «ll o j*ij iljt y • 11 I jA laaiHI ^_j+Sl\ iJW-all jLuc-V ia^jll ■ -n—ill j^J 1 oji 

_ill (i) '<-mgj Jaii cljjWlI nJ^Jall (jiLa£jl (■ n—11 ^j^SII 

.^illjA ft _j j.- all LftiLall ALal^JI 3 I.lllVI (ll)j 14^ ^^9 AW *-11 ^^ftllall 
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1 frills. JaIjlj V 4 W i* II Jl oil JS-i jli I^J .1 ijh 4_uilixJlj 

(jlc. jlSiu jjaxaS^UI j ^jjL^iill Jdijl jx]l ilS — I «33-»x jjfljj 4jjjj-aa3l 

J^ ili ^_3! jiaj31_j 4jjjj_a_S jjC. I^jIj 4jjjjxaS JjSj 4_ia_ii ^1 jlilc.1 

1 g l*»4. jjfLi ^^xll 4jjjAaas3l 4ia_iji3! Jl^x A'". .*31 Ixg llul jllll [jJ3^x3l 

£ *> J 

4 31a. l-ix jaxx (_]la all jj£j 3 xijt ilixj3j£ Yl^x jj£j 3 juj.3j.ia> ^ijSJl 

6 jax a j£3l Ig 1 t»> ^4_uila> JLa-a ^3 4ll»x jl Ac. jLnix j 4_jjjj^aaV 4 ia. .* 

.(ll^yjjja. (juj) 


i 4 jjjla. |J 3 ■n. a ^J/Jj lx 4 ~i-> .* Jajii.li !■_ llixj (jLib IxC- Jl j.ijl • 

.(A, XT') 4—JjiIxaII giL±Ja jj lx£ . 3 ^ jlc. SjS jijj (jl jj.3 t4xlxJI 4 jaauII 3,fl Ja 
CjU jk_^l jl ,ix.u3 ^ jjlx£}Ul lx 4i%iu l$J (JxajJtJ ^gjll eJuajil 4ijjla3l 

Jalui_J jl ^_ A ^_J j$£JI l— fril^x3 ^xjJ j£3l JS-JuJI 3-itVi j 4 Iau Jaljjtx 

(jl J. uj ^ < ‘nII 3 £ 31 -v a jU ‘ 3*» j*, ,i3l 4C- jixx 4K .III Ijj .g jLaUJ 

Iftljl 4*31.3 4 ia .till ,_Jc. jjUl (jjjji.li.a3i Jlav,x3l JC- 4Juxlj 4jjli ojS I.3 jjj 


^ 3 ,_£ jj i fi Jaai 1 a5i t^xji,j£ll l^Jlaux '■ g j4 .IjuTiaai") 4 cj j l-i i |Ja jiuJI^ 4^jaJj 

(jl _3 11 .all t jLXI^Ij .4jjlj]| 3 ji3l r Ic~i4l ^J| ^AjJ lift .£aaAj 3I Jxatll 

J »<i (Jaijaai J (jl (j .a I a II J a £jxj (jl jft 4jJla> Jl^x (^S 3qS,i ul lx 4ia_ij 

.1 ^ii3lift »j.>vl3 liftlajl Jilxla^UI jli liu Vl 


JL_ax ^3 Ja jLJI Ja ia": IxJuc. JajLJ' Ja^I jj lx 4 U .« Jla_a jl (jialjiSl (jJ-iil! Ja (*) 

^ '^- i-** a\\l ^ 1 ^ Tl -V, A>\ ^ ~V**< U-All ^ Wa . ■■* 1 S V>'tfL . A 1 v*>\ *S- 


^Jl_ ^ _3 A&^pu Jl 3 Jl^JI Jjl£ La 1 j] 

,j . ^>*^>1 .«.aH Ju*3i\ A < j^ajLu.jj g C' JLmuB Jj-a ftLaul wAjj-m JafiU 

A j^jjL \ Jl.Ualixj *U.o1a JUi-A ^3 JaSLuJl i£,V ^*x3 ^-3 UjIj Lo£ 


383 



• V ^1 £-mi _j AjjaIa. (Jl^is A_LaLui Lc A 'i-s. ■* CLul£ IjJ LoC- JI>J • 

(jj £j V AJaal ■ mi AW mi _1 ^h-klll ^jj$£]I (Jl ■s xll (jlj Aajbll 

A *> 

^_3 AjaiLuJ! AWjuJI l!uI£ I jl La ^^3 LlsAa. IjAmiSj IjjJ^^ULC 

t u. *n *\ t UA ^ . v to,] ,[<\r q* tU] y «/» 3 <uaU jUx 

I_(jJLa-x (jV ^ ml j V AiaiLuJI A W Mill jjl ^A, Y (jx j . [ 1 Y Y 41 Y ] 

aA^2k_yx AjAaJI sAA ull:l£ IjJj 4 7' * ^-Lt-iiV! AjA^. ^Ic. (_£jiaJ V 
(jV 4 jal£lll Iajx ( Xms L-taSl i"i (J^ mij (_Sjjj IaA (jli cAJosLuJI a w mJI JLa-o ^3 
X-JaJ v Aila Ia*]j 4^j] j£ (Jla_a jA N a jl I in a jLlal A JaSLui A i-s. ■* (Jla_a 
A i-v Mill (_JJ4SJ (_^a]I jA N a jilaal (jjfLlj AajIj Ac-^yjil A W mJI — 

•N 3 Jaijui’l ( _ s a]I (_5A A W .Ml ^jb 

A , t 

Ixg jImi ,-,rv (j , £xj lA.\ $>J l—« AW mi] (JWxll (jl g w-»~ll Ail 

* 

_jl hi (jx (JLxxIl (jil Aa.UJI (jjAj Aj^jmoSV aIImiJ jhl o^miLlx 

jl £ic.Vl f^3 Aik. j$J jb lillij i^»Ji_ya (jjjt.<-»3 jUa] ^ jLblb bljSkJx 

> 

Ajjj.-»»aV aIImiJ jJal c.jjJall bAbbl (3'^ ux LUl jLuiAjV 1 

A_jIW. ^_Ic. Axjaij La A W mi] ^j^Sil (Jbk-all (_K .T, j| 1 . >»jl £t_Jaj|j 

c^j^x_JLUIj jjj_a__i]l ^jAiSl j_xll ^l£ (jV t I*fh* j^£jj Ajjjj«<as]l 
tLu.i aAjo^. ^'j £11 \* La (jj£j ^aII 4Aj^j.^«»H a .*11 (Jl^x (jl jjlAA^j 
(jj£j a J jbxll j£3l Ua 11 CLiIa Aj^jx^»aNII A ‘-S. .*11 Lojjj 4 ^X_^]^£ (JLa_a jA 

• 1 - j |< | 
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£mQ| JuadJI 


jtsu^l 2u*3lj Ja JjJjS gpljJI 


V*i J&Vi jiiJVi pjiaii) VMj ^iin bi^s j] 

_*JI J J_ 2 wl_jll (jj__s]l Cjljl.il t(jVI ^gJA. *UJJ® fcLjjaall 

^ 9 JaJI ^i-rfiC- I_)jj ^jlill jja^iall AjluIs — _jA La£ £jCa^ll (Jl jj V 

tlg-m ii 4i_)lall hJlc. Aii^aj (j£-aJ 4_uilajl lla^Jj t4jj.lajl ^Ujjall 

A _jJV / i-atf 4 Jl I 1 . iu^aj 44-aUtll Ajuaill tLjj.W 11 4jjj>ljJI Aijln'i yj 

A^jll H-la.^y j l kual tl >aL>i IjAuiiJ ^>9 jJ ^jll t^Ltll 4 lint ill . ^jAjJI jpljll 
■<GxL__ui 3 t5 ij tAouUjjja. dll jLuu i.lllm'j ^^jll ^Lui2»i)U ^^jiLaJI jjtill tA 

3 j _ill AjluLi ^ib Laj i^jlSj^ll SjLaJ! y W) L-ijS ’(JjjS iy* 4^g-a 4Inal 

SjLu_a y _C- t—ij -\ ij j>uia. ^^Ic. 3 jjj-all fljall ~ 4 jj 3L^. Lg-ili lgi_jaj ^jll 

e f 

^- It y. j£l C.jj_aal! ^1 Sal .4jjjli. JLaja ^ LiSLu Loiu 

(jjlj_II Jjj-a_all (jC- 4j^jjLall ^iluiVl jU (^jjJaSJ ( _ s iill AijiaJlj 4jjjUJI jjui 

yi&jU (_^jjl 4_ujLaJI ejll ^ajjU La JJjjSj yS 4^1£aIj A \-tyys. jXp 

A _aLLsJI ^_9 oj_all aj_ i> (jli A-alxli A y . ..ill ^ jy (Jdaill ybS ^^ic- 

(■ (_g_ >j ^9 ^ liiall ^yuij (jl Lill ILaj .[^ Y V] Ajyyiui2i 

.[l Y £] 2^al*il A-UjouII bj 3 <JLa 
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a 1 a . Ac jluul lx -j ■ Ig j.lu ^xll Axjlfixll AjL ^gjIUI j jL^-ial l 
A__ia. jlaJ! a^—All i'^I , » ) — Aj^^x^aII a^All — I ^ . .'Oi AxjIaxII 

:a ^jx>ll ^jluU £X Ijlli.i t—Luillu Ajjjj-oaII tjil\ - jxUxall JxU ^^ill 

F a = —«; in a, 

cjj_ *j ^_Ull txJjLitaJl Ajjjt^iljl a!j£11 LS Jt m in i. i»»1 nil (JxLx CLua. 

.Ac jLxil ' ^ j \'j ^111 »juia 1' Axjlixl lJmLUI IgjL 

_all ^gjj_£1! <—lj_jftl ejxi_ j _jx F 2 Ajjjj^aAll jiill l.tin 

4jll±ill SjaII . ^ xjJijjall AKn (jc t_i_pul ;_$l 

F g = /n g g, 


Liu lACjUoxlt AjIISjII ^.univll a!j£ ^^A m 6 
^-UxaJl £jixJ Ixjjc 11 a j .^JLsj (Jlax JaSLui ^>j.a>l ^gij^ll l_jjjjVl 

£cla_ x ^glc ; t-ux-> 11 (jlS II a Jlixll (J.j; ■ i ^.Ic jj~%. 11 ajLxx AxjLx (jx 

jjC^ Ia^.mix ^jjfll! Aj_ju1 (j Lja..,ll (jx ^Ixj Ails (jxaijVl 

l^-p_u u _ill Ax jlAxll UxIjAx Ljaj'l Ac jUax.ll Axllslll aIjSLII jj jSa lift ^glcj 

^gjj^ll i_j^uVl a jjxj (jl ^jJal_jll ^jx . till-i (JjlS (jx Axix Aic JaSLxll ; -»j>»\ ll 

ej_8 4_ic 1 >L L 'I 3j Jl_ax ^gk (_ 31 jlx jl ^jl uuxj ^ua. 1 

4_1_icJ tA Liljli jIa i _sLi£lxl j^lajxuVI Jj8 j)£l_$ .Aj_^_jj^a3 

.Aj j j.^iftll ^ jaI! Aj&il _j .Jja. Jwll l_ > yjx jl jj V ^Hl ^giLlaJI JI>JI 
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? 4 jx£|j Ajjj until j jill Ja % , ^ 


(JjaJi . \a§ A Uii'iIL (jj£jji A. lla. B, A (j-iLjluai (jjluiui _^jj£-I 

jLuuI! A 4 jja■ nil LLiIAj A it »a A ha! .A A^aLla lilliA (jl 

(jl .,_j til 11 j aj£ll ^jic- jjjj Ajxilj ejS (_jl tilliA dijl£ 111 La Ajlal IIjSaj 

e^£ll i"..O.a j La Bj A ^ 1$-J 1 _i-Liaj (^Lll AjSjSJI jUtVI .na.jj 

.(ajS U^aj ^ jhlljjj 


l^Ja^S ui (.\ _ £1 ^ jL u"n aj£ll (jl A ^2 J_ja._ ja!I i— as!_)a]1 i_$ ^ < S^ui 

aj) SJI cS Ic. JJjJ a_j3 lilLiA yl i _^ajLL LaJjj tAjjL-iail! A ui.nil AjjJaJ ja_j 

* < 

o^) £11 -vltj j j La.IlC VI zi'i-vl jj£| (_paljjSVI 11 a .JajLoJl 

(‘uJj '—^ l) *Ah t/') '“j* Jhj ^ l^ijj aj^sjVIj 

'aj_ill ^ SjSll ol* J A a-il j*J' J-SjS» ^ 

JjUj _fij ^^Jc- Jjla A i—isI^jaII (jl ^iaj juAic .a^jflll JajjLui t"rnm ^ill l^uiaj 

\ _II j»c jj La£^ A-JLia. a_jiill jjj£j (j* l*] — jyjSJ^laj tilt A arj’h 

(_Laj_all L—llm_j tl_1->A jjjljill ^/l£j a3j*J La£j A_ut3lj (j_j£j jl 

l$-u—ij A n>ijVI < _ s -lc- ajSJI Igj jjjj ^^Lll ajIll (jb ^■‘-‘afij <_£U! ^Jila.11 

.a J^li isjtial 1 iJnjl A vJ u-ujuiaII 

jlj (J 11 a-a ^-jLui ill (jl A CjO— jbjC.VI (_^2 A L_isI^jaII ■ 1A1 j ^jj Lej 

_j ; tjLall jjjjiial! (jli aJ\a CjjjC. ^jII A Ajjl ■ ^aill Antmll 

oj 3 L££ Lajlj t 4 Aja3LiAll 4 a^j£l! bjj^a a_y3 ^1 lilljA — Lila. lajJalj 
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l i ^ 9 , .1 * AiiLJI 1 ^ i a 1 A ^ ><r~- ^a 4_ixSlj A jj j - -^a 

J] ^jiaii LaAiC- JjJa3l jaJ ^jic. LutSlj ILa (jt'a'ijj .lg£.jLuij Igj ^jISj 

f-^ji ^1 lLi^j V B i—ifli^yii] 4.1 ml]L .B A ~'J° ■ ,^k L_jal^a]l &!_^j La 

aJLs. (j^» jj*j Vj A j<Lili Jj^at jj tgjV jl_uil]l A IAjj LoJjc. a^)fLl] 

JJ3UJ aLLiS/I .Sj£JI ij-a i_JjaSj ^ ^ A Ajj-ajl (jj .l$u£j^. 

Aa _iJajVt I-Ijj .3j£JS (_L-aj A AniuJI A nAjl (jl B ^jSljxJS ^JJ LaAic. 

]aj (iUjjj . aJU. jjxa! 1 a_£ll j»jlijj aj^JI »"ij 

JS ui l _jxi ^ ■ <ajj Aj. >«jVI ^Jc, Ijiii^C- ^lllj aSjSM Aj* 5I jll SjUl 

AL....IAjjJajiVl a_)£ll ^ a j£i31 l_j 1 -A VaQfr I .* M ^ j ^ 

. F AajI fcja^ll 4 n&mli AjjJa^V F L-J1 


F B C 

j A _.;. A _ *y<LX, A AC, ^jl > u ■ "i/i A j n i n ^ A-ni-ui S , \ ^J*v dn- 

•B i 1 $j jjjL A ©^£11 <.. <>ojj .^C) l^jLoij (F) l 

llojl—o—J AojU^a—ill ■'■ ‘nftmW AiJajlj S^Jl ^j-U ^L-coJI J 

• J ^ 3 
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lijji_a (j^ajVl gJau _jaj .Utm'l SjfU i_JjjiVl ^»Y (Jiui 

^^lajl a^aJI »jSH ^jj£SI ^jjfHI i—l_yjjVl < 1 xuiIjj 

Jjj V ‘ ■' all j—111! -. > j y^l t j£lj tLaJjUaaa (J ^ t a l l ^)a 

^jjSlI L_i^ijVl l_j jilL jjlfLajll (jV llAjaia UJ^J (jaj - 

tj_a ^JLa_II ejaJI oj£B (^jJ&SI t-J^jfi/l Lai ■ Urv'la (jjfL 

^ji L-iajl ^aij^Lall /po . Lh^taa t __^ul >J ^jaj iLuajJ^j^a (j j£j 3 (J^ > nil 
.jj^a jjfr I ■» il ■ >■»* ^l^aj JjSJI (jjj waull 


^jJailuU Ajlj (SjiSI <SV^J 0jSil ”Ja,jiuj 4 1 8w-»J jjl A L_j3l^a]l jljl Ijl 
^.L-JaJjl 4 h-> I Jjc- ‘AjxSI j 4 ^xju-oj ^AjjJalj^sl) 4 ejS ^>Jaj (jl Ljj_jjuci 

(_jl J_ SjjJ (_£_jil1 AjjlSIj (jLixJ (J.laJI (jSS .AiliajJl AjaaajJj SjSJI 

.^jaalj (jJajaoC ^1 <— i\c-Vl ^^3 (_£jj)j AjSSjjII Ajjjaaall AjjliLall ojlA jLo 

. [j^ajVl ^Ja_an j a-j S-i^iin SjS Auiij i_43^-aSI c" tKj 

aJLsLui _SI s j_SSI ( _ g ic. sji <_$! jillj (-jUt l-^» jj». S jSB jSJI 

.^jlill jj^iSL. dSj-^~ Lg_jl j 
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^la ui ]l a j£J! La-Uc. jg 3 t1 Ailit-s. 'I ( ^ 4 jjj, .-.all ji]| ^jSl 

1 1 T 1 jj cAc^ ^ i n **■ a A 1 1~\% A \\ a. .< ^3 ^A> • 1 

4 IUJI aLk ^2 . Lb jii<a ej£ll ^jj£ll jjSL La^jft Ajjjj^il! jill 

(jj ca j_ A \ **■- i ^jUjSll - •*■ ■ >»!' i_ijU^/l jA ojjxoII l_Uui jj£j 

• M* 

4Ui■" 1] JT^)J 1 ^~* a V jliiaiJ jUaj ^2 aj£ ulljim] ^oluill « L^ajl! «»<ajj 

jlj 4 AJasLui—Ji aj SJ! < _ s -lc. &jj _^4 a_j3 (_$\ V Ajl jJajVl jl AuloiafiJI 

.4_jjjujJjaaJI Igilla. (jc- Ju-/i La-Uc. aj£]l LiU ajiJl 

u-j jUVl <i? —i igAU JbuVi ^Lj JLjAl j * 4 4jjj*ai2l j jSil jojj A, Y 

Ajj^usSV A4 jjuLI Ajj ijSJI 

IjK ^ LiU aj£JI ^ Ajjjjxasl! SjSH j iill igi lulj 

^g II 4 L-vN ^ 11 aLb .La j.*< LS j_y£]| IgjjUl j jfaj LJLa. jUllaJI 

j^c .1 _jj 1 —yLs-w ^ui—aJl jl£ Ijj .aj£]l l-ijuSH Aj*ilj jc. 

(_)£Li__31 ajlxJ_ixl (Jjl -V ..1 4jj! Jl jLul ajl ux'i 4 jjj. ^*ell jj jill jla 4 JjIxjS/I 

Apb jL-^V 1 OJ-i]l silk LiU .ajiixll (^yjjSJI fij£J! 4_JjUV ^^xnjJjisJI 


. ojSIl ojLuJl ^jj£Il l_ijUV 1 fgi Liu jLuVI ^^c-Ijj jiI^cJ 

AaLhxII (_^a ajjioll ^JL jj^j 6jSll gJj£ll L-ijUV! jl ^ (jSiji ^ (jjj 

sj—SJl ^Jiluxa _J Lb A_ic. ^iJ! 4 L-v 111 jialjj Aa.1 mxll lillj SSjjI-JL a.2 *1*4 flll 

.(flj_£ll ^JUxaj ^jJl l gJh 44<SjiaJl .A AuLiasjl 4 ni,,.11 4jjJajL 
jj_ £j cSjjUL 4 Ll -s. ^11 AaluuJI ^2 ^jjSJl L_JjUSll ^JaC-Vl ftj-iill U-UxjUj 

aj_£11 j^J! l_i jUS/l ^3 jljjLuiVl flj3 (j^ Ljajl »IaC-1 tilllA jljjLaiVl o_j3 

— ^—al jll dj-la.j La LaLaJ jlaLU Ijub j .AjjJ ajV^J aj^Il jjj » il ■ --kill ^lj 


j j w-allL 4x jlLa JjA J-» 4J-j'mx JV 
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La-lic. (j«^l»all alajVI ojSJI l^-J JJJJ ^^jll ajS]| 

lg£-^)Luij SjSl! I^j ^ jUj ^11 AJ3 jj^aill ajill 3-c ^JaC-l AjjJa^Vl ' ^ ^ 

4^-Ja jVl j ijSH^I (jjfJjjVt (jl 3A lillj t .'.'ml lj .AJaalll lilt JUlj 

(J£ uj ^ 9 301a 3ft La£ tI a < 'j j Ajjj-uII Ai.3j.1JI jl^La] A a-m AJ3I3 JjLj ijSj 

AJala-all 4 -al > n all _jjSI 4 ^jAj a^Sil * J 1 ““'JJ 4 ^,^ 

a j__3 33 £j nilli A*jj 4 Aj^Jaj^U l_i 3JJVI 1 jjSjjj JajjJajj ^£1 

JajjJajj ajill uj^fiVI (jS/ 4 j» >ail a^^Il ^jj£]l l-s^V! 

■ 3* j-ol 4ft jjuTi (jj^j (illjJ 4ajjjj (AjjJajbU v_J 31^! »LSajl £ja Jai9 

33 £j ( ^, Y 3^3 jSll ^gJLSlil (JLa-all JaL-uj 83^ 4 lla. ^9 

a^l-l—i A _lala. .all A^Loi _all ^3 ( aJaE.| 4 ilj 03a j£]l S3SJI l_J31}! a3^0 


^_ 9 Aljjj_ lj ^\ 832 .3*33^! ^ L> ■" 1 a^SJI ^l-llaj^al AJiaJ] S^lalLall3 

J xj S3 £11 ^j3^l k_l3aj'yi a3 mil A-a3liali ^IjjSAaVI S39 3-a 3 j£! A-a.Lm.all 

cjJ) _aj La 3ft 44 aj1j 03a 4I.AA3 .3*33^1 ^Ja-013 S3SJI 3JJ 1L»■ V' AjJlla 

^—Ull ^1 -gijj) S34II 3^ 3JSI S3SJ 3^33 ^/1 ^tiajui S3SII ^JLk^aJ — £- 5 ! 3]! ^3 

• ^1 i ^tJaxull ^ Ifn l g 1 ^ jj 



^ jLjiIaS ( Uh.\ 1 a ^La] 1 ijSll ^ Lijj F jljjifcill Ojfl H jT(jLui 
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SjL_ey 4 -a (jj-« ( tm> ^ LIU 3-pl(_£J*H 

6_jjji— all ^gj_j£ll t—l_jjjVI Alla ^5 j . jl^al '■"' ^ * AT)/ JLi lg_Luaj ,aj | JS2ull 
: jA jI*jV| ^tljj .VLa«a UJ^J (_£jOuQ 1 (^G-Ljj 

F a 

n a — 

°p ~ V f> ' 

_II <2 al ■s'iVI ^j"^ r - I * F aj3 (jaaj Aii*^ll bAAj 

^ _aa-ll ^^Ic. AjjlJ jjjjjVIj AjajlaJ! ^jljjill ^''l-"' . A-ia^lall ajill AjS (_)a*j 

o jjIlJ Alla. ^ La£j . f} elaj'l/l ^ aJj-aC ££; ^.Ul jlajVl 

(_]l_stljl J_ua Ajauil^jJ t_l^jjS/l oyZOi <—L-a jJ olauVI 

: JLtijVI ’'"' a -" i '. ,.1 yi ^ *il a -N.VI v<^ ^ 

( 9 . 1 ) 


JV“ (*) 


<J$=eu“. 


L-JJ—iiu 2-jjj-all 


_a cs _1C- £ l_iuiljall (JuiIjiji JLal x J UJ 

».*> i ' % 11 j£]l 

( JC* al_ajVI ^ Ac-jLoUj d B^>laS f aUiia 1 ^j^ll L-Jjij^l _^>JLlC.l 

jj,_ Sj juJuc. .^jV (JSjij (JjSUlaII alajVi (_ji (Ja*j jIjjjjoiVI aj3 (jl 

jA -llg-aYl Aaax 


= ^7o • 


(9.2) 


4*jji_j]I Cj'VI—aij'il 4 _ jIjS^ <_jj|j2! Aij^jl! .I'm strain stress JlniiYI X\a« (*) 

jail J UJ aj A c jij 2 a_nj jlxjl < Aw j ^ jjij (JlxAjVlj .AifLaall 

. [fajlall] jl^a] 
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• ^ -La_)]l filaJjV! (Jjia aJj-aC- £]b ^jjl (_5jlstll »^^3' V" 1 " 

: ^>13 ^1 u2 i_t. .-n'i JUijVI a '"ui t\ 

j Av 1 Ax 1 

M ° Ax ' 0 x'A/ 

jLui_ ^ _8 ^jaiaJI 1 $jS I -lu ^i3l A 3a>. Ul Aic. ((jja jiisl t jla-iV 

p _ic- (3—* ‘‘‘ , 3xjjl 4_ujjJa ajUu] ,jl ^fL3! 4 j_jAI ajAu AjI AjJ 

A/ ~ d IC ,A£._jLuuI AjjouJIj «j- 3 ^sLaVl 1 _S^all .lie- jui 

oUH L_i^_laJI V'£. aaaII «=UC- i'i'->■ ^gjl 4 '* a^LAVI J■ «aj 

c-mj] 4 aAljj .IcjLuiLo ^-uiaJ! Aj 3 j_$£j V (jlAall ( _ ? 8 - j ■ ■■ ^ I] 

jljlLaj Ajl_^jl <-jJaj ■"'«' ^giliJl L-S^jUl 

Ar 1 = ^flAr . 

4jjlx-a ^gic- IuSai (jVl .Aa^l j*yi Alt jljjluVI bjS ^jjALsAj 

’^A9‘ ^^Ic- Aa.a3 


I Ax 
«o 


,1 


\/2(aM 2 ) d 


cAt 


cAr 


= T^ fl - 

1 c- 


(9.3) 


aj—3 4 jl—Ac-V! ^ (^A)j(A > ()j (V) Wbj 

£_Jalj-a _31 _ail ^a-aii Jj-alic. <j£ ,li*j Jjl JjUaj ^gj3l t jl .8 jluiVI 

, eV°d 

f 1 = a. 

2 c- 
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3 aA^jll A ala i ^ n~> t a = <31 J F = —F'i aIa jiLVI a jS (jl Lajj 

:Aj$-aJLa Aijisi ^3 aIajILVI aj3 AjL£ I ij £xj Ajls CX 1 aUSVI 

F = -w in a . (9.4) 


4j 9 ^ \ , itO**i 1 \ a 1 

in eVV 

;?2 = 


2c 2 


4 C ^1 1 *Q a \ ^ . n ) a\ 1 «. 1 4 i ^o\ l ^ q t i ^ ^ 

kJZXA\ jbuSfi 4iJ aJV^j ( v.y>B <—>j4' <J^\ 

, 4 f*. niil 1,,^ \ l \ ^ \ ^ \ ^ ^ il l 4 ^ ^ ! 0 -a\\ 1 .ill iQ_a jyj ^ C_ )J^ 3 

ii ajjj-oll A j jj ■ «aall a _ysl! Ajull^s IgJ ^ , £ j aIa jam'll a j3 

L 4 T i \ .*Ti A 4 "V jj ,\ p>^ f ^ 1 . . 1*1 a\ \ ^ « . .»*N. \ 1 


C?— k V 01 

e 

j| is _J yU^a. 


J L 


uL, 


A.jtAa_ii!l jl j^i jQ-tlll yj ^alj . 1 i >»4g, I j^a AJbjJa ejial (Jla ^jIaII 

A :». jjLall AiluiSfl jp AA*J Ajuaall AS-Cij j jSj jl jS-oJ j^SlI aIxjL Aa-taLkll 

A _S^p. Aj_2fcj a.1.,, C. — ji.1 jil (JaJ A Uiilllj (JLaJI j* La£j .eLjjill <^3 

j_il Ia_£L jAy ^jIaII jli - OjUjVI ^4j jj£ll 

( _ s _ 3 aL »iV1 ^c-Lij aI^a! jx LiS Igjl uip tAac-Ljll jj£JI Aj.,i».,ii I^jjLj 

.(_£jjjl-oSV ajJLall ^gjjSlI i_J_yjjS/l 

^_Ij iil_pjll ylalmj V jAy La ts ic Ljl jA >71 *ia]I ^yC- ^pS/l L)^ 

A -a.ILoall LH Aaul La J! i_jA Aj ^^£1 j . ^ t J £r LiuJ AjcjI 

i _ 5 £.L_jj AjxuiaII lIjIjjIjJI jl Lyle, ejay tAjjl^kllall 

_u\ili all LAeLy LiAj L'LJ' ajaLall ^jjjSl! i_J_yiVI ^^3 


1—jjij I «£ tAaUia j _j£j jl ’,y Ajli aLjS’I jj^L jj^ll L^ La I LI (*) 

. aJLII _1 ■ otll 
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jbJJ—uiV' aJ—2 JJ—g-2a jjlj c^A^J 3-aj a j; .1 a ‘ - n 1 <aSj j_>jjLiJ 

eAl_cj (JjLaj AjfLuLluil A_u^)$£ ^jS 1 . »■ >»«3I ^jh AbuS/l aI^VIj 

i—Lb-la ill jjl£ LaAie. I^jjAIc. Igjl jjl £jAalj-a ^Jl i_u> ja&Il tliljA 

L_UjAa 3 IfrjA jj ^_iji A-ejlxall jC. 4jj)j ■ nail Aj]j/| j_j£j Ia^_ij . Ia j Lba 


S -M ! 


£ waljjsj Aj» nbll IgjLaJal j-a j)C. 1 . 'J ‘ ^~ >a ^ lIjIjA -Aa./j/ ^gtb AA j uul aI*jVI 

a_^i jyi & u^ij .a jjouj _^j£, i . ij. >»cli LaAie. \1* .** ^jill ^Igjl jjl 

l » -» 4» /'”'■». ^ diljjdlj t-*liii as ^jill 4jjj(<^11 ^ _jij| jjl JJ i_ll jLuial ^ 

. Il k I iu — j jl Jjl—aj AjaIa jU A_uj$£ <_£jS jj$Ia ^S] ^AjjJ ^ 

• Lg-ll jjl £-i_<alj-a ^jl lIjI jA]I bAIc-L) jjljjll 

t_Ujoi J ^jill l? A ^ m.UaL'uLa J ■ bV ' lAjI A Lg-uafi-j aJ^I eAA jl jAjj 


iIjA jl 1_<JLa.j .AC-jL-u_j] £■ jL-a_Lall ^-ma-Il '-frj-\'j jjjll A-ojILcJI LAbjI 

'll air. VI j£^j Ajlfl £< jLuul 4 ■%.ji \j Lgjljjl XjJal j«a jC. bub i—S^)a_Sj 

Aj _Llj 1_gJl£ jlouall a juiali ^ j£ll l_j jjjVI ^ Abjjj-jVl ajS jb 

( ->>ji>ll <bjljA <—il^a-il ^jlij jjillj tjS-MiaJi A-J&jjIIjuYI Ajj^$£ 3I (jjsJI ja 

4(_5J a.1 uulaKl .IcjluiLa ijjSj v Lalin- 1 g 1» i ai ^j-kal^JI (jt 

» ■ " ^ B_jj.tl.all _jS]l L_J_jJjVl ^ b .Ti j ^l]l l^jl b jb~v. 11 £ J^. 1 

jC- (j-Jj_^31 bijjc. 3^ j3r- Oji£ ^all jjc. jlun/ill 

Igjljjl £jJalAjjlj djl jjJI jj! jjlaj A_dj^£ 3I tajjia 

.CjIjiH Ajj_j£ll bjbA 11 Jbjijjl L_bjl (Jjlaj 

a A jK Li_b ^1 a 3! (jl aJa _jl} _j-yj Laj^j 

.1_i-a ^.la'>llj ^auLaJl ^-uiaJI tliljjj i-^liual ^^31 Igtaflj Aj < sj~ibmL f ' A_uj££]l 

jU tAij^£ AJa*jl_jJ ^2l_j<a ^jiL JJaj »■ ua.3' djljj jjl LaJj 

jjC. iJjljjJ! i_tjaJj La Ale. Ajjlj CjI jaII aAlxluil JjLaJl mij A_u^£JI ^ j&ll 

V A_ll ^vtAal] t^^^l A^ia-L (j-a .AjAbjikJ ajS lAA jjC. Loujj i^jlj^31 aAA 

^ jLuU A_i l£JI Ajjjj^ai]! Bjlillj AjAbjljVI s_ ja31 aAA 
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,jjj JLjI jjll o.i*Ii jl jx£j C-ifmllj . i nn, II 

.1 _yslill i_i_jfll .ajHJI oj£ll >—itin^.1 4 ijlUy'" n i.oil \jj& 

tlji jj ft-jl*J_mil Jjl_il ^^lll AjjljjJjolVI a^-.-yi 4 jj^£JI _£ jjjll jl ^gic. 

jji- lxj Jjoi£ Vj (JSjuJ V ta.ijijx l$jl jil £xlaljx ^11 £-jLxlx »■ ■’■^ 

. ( t 11 ' 7 > 11 £• jLuj ^jlij ^^glll Ajjji^tll 3 jill jx JaiS 

Ui —n ^—all <A —jjj$£JI tfjifl jl ^ (_noxll ^jJajj jil JJiiiij tilliA 

j ^xj V t4ji jLu_Ixll j_JC. I^jlSI jx jC. ^ jLxlx «»aa Cjlj.i £-1 jj IxAiC. 

^llj_II jjj-a_ill jjxij V i_$ Jill ft.iA — 4jKH Ajjjj^ill ajjjllj Igjjjjd 

V jj ill fii A .ftjil J] t cUlli j jUl] j cdljjj jjjj t 2-3jixj 4_ji iHlj.il 

j\__3 tcil_li jtxj . aU«U i *~ 'I .,.■%. 11 < _ s jI ill 1 . ^. . 161 ^ i Jaj>. n t 

IxlUa jU/jM 0 j.uua t_jjjJa3 IgjAjj ^jlll 4_xjlSxll 4 j1V ^LxVI Jjuaixll 

^jlxll dll A J in_SkJI & jl_C-l Jjl^J J^Lall ^ J 3^_5 — J)*rt<a jl£ 

4.J1 U' ^ i^-liixll jx£j .Allied j£xj V — l$jl jjl ^axjI jx Jl AjjIj t _ 'jilnill 

jl til_ Ijxjj £■ jLx_ jj Jjl jl ft.iji.jx Lajlj jj£l oiA -il-ijjxuVI 

.AjJlib jl A.tur.AXft iAjjS iA-IJj^S — A in ..ill jx jl 

jjj-aill jC. UjIaxx jljJL xYI AjI! I 4 J jj£l (jll AaiuSllj 1 .,,,''.nil (jljJ 

^_ya _iijj 4jjou_ilala*x^5J! dlljjlllb liij U&J ioji 4aljl clilxua-yl ^l^ll 

IIaj .jjjSJyi 4jA,lx -\ j Lijl A Ki'iixII (JlIxTi .^gllllll (jjjaSl^l jjx<a3 

_ixl)l£ll £ jj__xjll — (jjiij xj In in jl (jialjj ej jau lijl i—JjluJI jA 

Ijaijua bjjlj li^lc- (jj^A^Vl UJ^J 4 jxLuiI ( _ ? lC' 

♦ .Inin AjjxI djl in. ill Aji ^jjSj ^ill ^ ^ jbxx l l ^jjxillj t4jllix 4 jj j^£ 


ia —*j jinil ixts j 1 Miia v-juujl standard model ^jlaxll ^ijxill (*) 

lljil_J Jxii_J I^jl_jj^ll jJUJl ^3 t*'P%i ^^jll tliljilill jl .'i'jIaitII ji jiljlall 

1 jSI J a ]A . V i Xj J jijl J 1 4 ,, ,■ I Utl P ttjl jillll SixU 4j jlxil 4^j] 1 , ** ll 1 - .' -v 11 

lil_jjjjill ■ A ■ ' .ujill i _ J ir. jjljJi elk Jailuijj . jjllll ^j) 4 i l ,^V li 

.[jAijjxll] OjUjldl Jill ^gjl 4jLjaVb ttlftujJill j iZO J~W J +W Cj'ujJjjj 
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A _lla. ^_3 jjjjStyl jj£j La-lic. jjjiSIVI Vjl jjc.1 

Jjldall jalijl jii 4 £.Jjjij iiljaj jl t^jjaasi Jlliuil jllaj ^ jjSaa 

ajjj_a aj_3 ^^giL-a .lajj Vj LaLaJ jjada ^_£jj£ 


_)a*aljc. g* jaa jlj i.i^i^ll jjji£]jl jldij La-lic. j£l . jjjjSJVI lS 1c- 

U _3 jl jjjVI 1 - ijl-» ‘ *jjj 4x. j-idall jjc. I < » . >»l ja jc. ^ Ijj (_5 jj£ 1I dJUJI 

j _i <-i\ \c- J_ ix-i (jl Jjl_j jjjiaul ejS iill31 a .djj Lijjj . J^Llall jalUll 

,_£jj—^ 1 1 —ill jlj—J t L _£j—a.1 AjjjiaJ . Ig-jl jil £-d!ja jjji£]'}/l 

JL_a^a]l j„ -iS t^j-al_ail ^ Jjg^II 4ila-a j£ja jC- jL-ujail (jjajaA.ll 

jjl V 4_iS/ Jla-ail jfija Aic. Lajj ( ijlill jjfj jl j^aj V . Uujda 

djl_ill jj_J jjl_jl jim jj .f. jdall 4 x.^joi j jLa ja jaul ^Jla^a J»aj 

(_lj Jla_all jljjdl Jjlaj Ajjli ajS jC. (jjjdall (j^aLiJI 4il_aaj jja-jall 
Jl_a-al dj_aJI ajji_jl 4-ajlLaj 4jli l-igi . ^ jldiall jjC.j ,__£.}l*JI 

. jj ji^Tyi jld AjjjliJI ajill j»jlSj jjjjfJVI 

jC- ^1 jj ua i l„wajl ^Ja.aj jjjj^lV A-Uaulla Lolli A d j jjjjll Jlaj 

jjl j _jua JJ .lillj 1 A j j'i Ijjj a *ULaa (_JjJj ^jg^ll 4-lla-a j£ja 


.JMi ojallj ^jISj Ajulj a jii jC- (jj j mi all (jolaJI 4iLaa £a jj jj£JjM 

a j_all taL_ij LaSj jUalaH jj ji£]Vl ^jlij Ajjllll ajill jl 

— Ajjjj-oi _all ojall Jfiau jalj ^ haill J ^jui jASIl jjjj£iyi j-a JSJ jjjUl 

Jl a all 4iUal e^laliall A 1^11 - J.u jjJI Jxl*-aj jLooll ^-a i— Ualjjj 1 _ s ^JS 

CjI jjl—Jl A —lla. ^—3 j . E - mC~ A —1 jjtall JMa. ja j j jj^DU ^ j^£JI 
\_jjjd lijj J . A 1. iii jl \if a J ^ 4 1 i^l l .^U*j jj »S i 4 11 n i jl jjt ^1 1 

jl iIj _jljl j-a 4jli t4jl-iaj ^ ja.1 iJjl jjtj ^ ijjLij jjlll 4aljVI dllajmall 

dl jjl J j _a dLa'»g_ijl ,^-lc. 'jc.lj jj^J a jLc. I 4 ^ l >.jjl 4jT^I 

^jjill i—ljjVI ,_gi AjjjfLall 4jjjjjjoiVI ejillj jlju^fl ^Lj jl^a.^>U ^jal 


-a. (jill A-& jllall jldc-l j^-aj tjljj ■ ^ jj ■ *. > ^ I a jAall 
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4_Luj—-J aLii-aj^S dlljjl j] A ■% jTi ^^ic- (^1 j]l *jj >aS 4£.jLud] 

.(^1 Sail jjlall !_j a. > >i"'j V j^alll jUaJ 4jjSj < iutjJa j 

dj jji. (j—a LiJajl Ia jUjC.1 l_ l^J 4jU ^ejlLall liilj (__>aLia ^^A 4 Jj£]I yl Lajj 

■ Aj_j3j 4ia*jJaj 4ja iu]al Ik 1 JaLall 

V'm £jlai Uc-J (jjjJlSj^U LiuiljJ IAjj jjl (JjS ‘(jVI J 

(jl c£i—33 -A h^Ilj ^Ia 31 5_l3l AjuiSIia] A -v j"-, 'i Lunula A mi t (jla^aj 

^al '■>11 4 3bme AiG. 4jljjl ^ja_u ^jC. Lais ^1 jaV iLLa (jjjj£JVI 

I !_$ jjj^S Aiuulb AjljIj 4£.jjuu jjJliWI tiljab I3j .^-jLoii: LaAjc. 

.1 al__)__j La£ -t^.^31 4JLa-a jr^Jr* <—t_<jli 

a^l_3a I ^ _ i A _3La-a LaaiA (jj^pfUVI (j_j£j tA-Uj-aill 1 aaa 3 llaj-i j 

oj^U\ J L_^ .aL a ajS Li2a^>jua (j_j^J V 4jli Ia^Jj ‘(j^LuJI 

(j_£3 .LiJa_jl I i_lSlja3l al jj 1 A) ■ a ajS 2_jS/ j^aj*JJ V Ajli £-jLuiLa jjC. 

1—gj jj£j jl l T' 1 >j I oJ-la-J La£ 4jl jji ^T 1 ^ 3 -^ 0 jjJ^' j' 

I _all ^0-al jJi jli £-jLaull ^ jjjj£3VI Iaj I3j .^LjjjS La ^.'ur-a 

jUaj CIiAAjv I jj Laas jj£l jj£2m <lla-a jSjja jC. 4^.1 jVI jl Aao i—a jjji 

jjjj£3yi jl (_s-i*P 13 a jlaSJ bljVLall ^jjjmasll jjjjSJ^I 

A _]j£ jl JLi.1 _ui ^1_2 Ia glj .1 La£ Ac.jLail] j>j£I A^ajlLe (_^Ajj 

_ ; L j, a J . — _l£*/ t4_ajlLajl l^IU LaibjUa Ia u& L <(jjjj£JL/l 

aJjIwi_ all 4__ jlVl La (jlc. iLjajl ^JJJ aJj£1! ^ AjjJluuII eJlLj^jll (jli 

* 

4 1 ^ L ^ 1 ■ I -ft *\\fL tj-aS/1 J byLa> ^j .4 j]j£j ^Ijll UJJ^V^ (jc. 

tl L-ialj-al] AjjjulLj CLdIj A£-Jjji _jl -La j A W Mil ^^£21 (JLi-all 

Jt'r-j .„ jlA__La abl—jjp jljj_j A 'i~> l>i 11 (jLa-a ^lUal a^palLall A iLnII jjli 

.[28-3 o~ i> 'l o] 
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^j-OYlOll jjjjjiJiU ^31 ill j A u njhl H ajjfrSll 4J3£11 ^ ,1* 

O'—^ lj j~> il_ a 1 “"^i ,_jl O'® [ 1 Y £] Qjmx^ala ^ A A ^ ^Ic. ^3 

A —3 jjj__£j 1 a —gjj . ,JaI*3xj <JjLax _>^"i O'® £■ jLuijj ^jSf Axjllx ^iSI 

.4jjjuJaLi*-aj_^£JI e_)AUa AjIL^J O' C> f - 1 =^'-J ^J^' 

‘[^ Yl] AjLu_JSjA C-ll ai jl JOa_ Li ‘*,'" , j'' j ) *J>J' '*'.' (J^AaJI lAA jjlaJ Ailj 

1 1 Y Y] A__j jl£jl i^V] Oijjj—' ‘[^ Y A] ^1 —jaI^jjI t[Y Y V] (Jjauj 

t [Yrv] o>4jj ^yy] *[Yn\u y t \rt *ytto] .[y r y 

_s _lj j i[li < tl 1 A] a 7'U jjj [ Y Y (_}1 t [ Y Y A] 

A_ tOll A_jjlAii 0^' <—aj_*-J 1_a ^_ 11 t^£j_uOl£ll OjJ _3iJVI Ajj.1a.i 

^lill «aill jiwj Aj_)JaAli aAA ^ . OjJ^lY''-! AjSL}jjiOI£ 11 Aj-mjiallx.a ^fl.^ll 

A__JLa-« £_a 0_SJ_ jSiyi Ji\ _J 0—c- Aj _ili ' '(Aj*_ lAajxj Aalr^x 

' '.^al-tll ^ ■ ,.jUl i» ^ ‘nI I 


A__J_)iiill ^g _ft. ^Ia _11 jjw-iill A \ > .Ijlallit-a^-^ll aJj£11 Aj^)iaj (Jl jjV 

J—sSH ^_1c- !#•__>?■ ‘-^ A iJ-i AiSj <_j3l' A-lAj^ysOll Aflii-klLi \jjuj jOill SAjJkjll 

aJxu J—^1 Ajj^uO ill A- IjSJIj ^jIaI! j^ixiill O'® 1 .Vu.ll (jjuulaljix^j^ 

Ajl >_^1 A-la-a lOLuI uplift" :[^ ^ ©] Ql-»~'j® 4r-,l j. .O liilaj . Qjt> i'ia 

t il l a im _:«J1 aJjS O-a IjOtJ O' LS^ - ^11-iA — ^ualaliix^£ ^3l A _jji*-a3 

O'_J A— jiY ,0^' ^ ajS~<» 11 O^ . "Lxixll fj AJj.-t Mixll 


J—^ ^1 jlS JJ^s" o' ^ j»lc. i i] ^aj\ l Jjlia® ^ (*) 

1 n^l Q 0 jO ^101 jj w-iill Ajkxll Aj^alaJI 0 ^jAa^jL I Ob j i JjjSill aJjab.jxll saL&II 
OOO AjijOJ ajlxll JSJ Ai^jll jjaJ oW ^ •"’“' Axlxll <UiuAll j^l . ^li_o ^uC i 11... 

4 J “',’ Qj> 4jjijOll JajJaOH 0° o' 'j j»J O^J O^j" ^ ‘i' 1 AiioA 

_laiOOll Aj*j_jlallixj^)^£]l A li^V'i ^-Aj^ull j_jlajlt 0^ Aj^>*xl (**) 

.vjUSll Iaa >1 ^ c 0^ ^4 .[> iY ,UY ,\i\ <.\y A] j£i\ 
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AiJljll Ay aAL/lj 1 jajjc.1 ,j^)i]l Ajl-1: ^ ^jjjbjya 

i ^j i . .' I 4 i ^/ i Ar. i* i i^ j toi l ~ic~ n \i-% i ^ £J I <i&]| 1 ^ j 

Ajc. ^I-’l'iII jjjuiSj t «-ij Ajl Vj ^aLaII Ajjonial'» x>jjfr£ljl Aj^>Jaj]l 

4__j^Jaj jjl jjya ^C.^)ll f_glc- liili l* Q'S A3j . ^£]l ISjjlSjxj A ju >i'll jj^ia -i*_l 

A \. .i *L.t \* £] l f*] l ^ ia j 1 a i 4_i±uiiJI Ajjioj *a l ** *1 '***• A ^ * l n^il£H /j^^ y^sT NH 

^ ^AiLil*J! (jlj tAC-^jjuiI] ^J'' 1 <all jLaJC-Vi lilllj AaoLa t Ac._yjJI ajbjy jljjj 

<—i—9jl! ^ .[28-4 i28-3 (_y* t_ya d' fl ] E = inc 2 ^ aJj£JIj Ailkll Jjj 

(jjj_j££)U AJa5l£]l A _Jjiai3l aJIa. lj_^ju" [Y *1 V (_ya £ o] jjJaiaJl 

^jls a2Lj ^jc. ljlyi.1 I_$ali (jl s y^ Ai Aj 3 (j_^L«l*il byyA pLukiVI diaJj (J_^xoj 

tiiU„l_] A. ^Jdj j . ^£JI Aj^laj (jl£ tAjLaJI s3a ^3 ^LLiil . i_UjS LoC- 

1 iK ( JaJj oApc. A ^ a AIlml aJ<J. nN ^ II Aj^Jaj ^3 lilljA ^Lli 

•"^J^ j' 

Aj-calik. A_uilj3 <_£*i J ! (Jjt.ll! Jj (jjSLj La LJlc- 
^ J ^ 41 !.}& ^jl ^~>il LalUa LuaLkkil A-Uiil^jA i... ViU*i ^jc. J>J __^A 

(jjj.. VLT^l A_fciS, ^ la*J ^311 -jjJiSJiyi _^J=i3 i—«i<V) 

(j^ajL-o_i. ^ i T l -i k J ^gjll <-_)jl^j]l J 9 .J Laiy tlO I? /77 ^ J 4 ^ wal l 

ia—ajl t. y^i _1 .[^ £ *\] 10 >g ITI (j_* _jx—t^a\ A Ay -> (j! ‘■ *~ i '~ u ~ ‘ '' 

J jWu [^ £ V] "jja.Jja, tdLc" .Jaojouli ^yaS?lj 4U3 (j^J [a huj>I jl) 

jjill ^^Jc- ^J-iaJJ La (j£i t J» ■ Ajl V (jJJ^V^ J t 5 ^ k_Uxa]l 

ej_A (jlj ^gj-OLS j ( _ 5 j 3I AijiaJI jA lgJje£lj A V C£Luu]l jl 

. (jj«oJ > aa, I' i—ijLaJlj iaiS AaLiia t_jjLajJI 


aAa.1 y £ jX Juilst^ ^jic. AjUallj A]j£ 1I Jyj AJvIjJI J Aa.j A.jj4-k ^ [*) 

. [ £ — Y A ^ya i ^ ®] _)ji5l i jUjC.'i/l 
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A »"U1 


a _5 tliLjjijJI (jl (_>« (*c%l ls^" 




V 11^1 J Vj i([H1 ,UA] Jllall Jb jkll) ujJ^V' 

_o». j £jj (jAaxoll (jj ^ tAil 4nSl JoS La ,_jj^)a£jj Ifrolc- jAjj ^lll AjugJl 

^ aJI (jl j a l__aLaj 7i i>«ljll jli^jJI (. ^:..li jSl .(Jljjjtll I La (_jLa a ->., 

( 3 ; »j' OJJ^—SJ j—S-aJ 'i (<10'%?) UJJ—^V' (jic-Vl csJJJ^I 

^ >- A_Ilala ^_3 £._dajHa) pjm'N (j£- a_jloC. (jjjpSJVI (jl 

djl_iVlj j»—Sll l^AjlS-La j>a 31S (_ja2ljj jjl jjjA (10 ^171 jj-n 

J^ill (_gi jya.jjju^JI ejll (_gjLij ^ jxl LUjujalla jSij) .1)1*3 Jj^.ja1I 

A _jALo (j_C. IA_a. (J_olsllj V] V djodlll i—Ojlal jjli lAgJj . (^jdilatJI 

. a- -g .all ^ic- A jjjt.nil i**il .4^'41 j^a Aj j-a ^11 A^.la. dlliAj) i JxaIIj jjjoSl^/1 
£ A _jalllj Aj_aala. A_uil_jA ^gl Ada 31 oJa L_ljlalll aAA _jlolc.l jjSaoV t - lUji.il 1 A$J 

aIjLui _a Aa.1 (3LaJ (jjjjSJyi jl_)iL-«jl a juala. dojis Lalj 

% 

A _ifLao c-^j_all ,jl_3 i^A _xa AV.«. .* ^Ic. La ^^Aj) Ajjxj-oII AitlUll 

j_A j — (jj^ySipU ^Sj..'..i3lSll ^ jjAoll ^gk (^joiLmiVI (jjb^ill jjl A i . n l 

j)j£j jjl (jS-ao — <dJ ,Lall Ajj/L=»-a Jl/la. jps Alla. ■* ^waLic. jyj jpLj A_ja.j 

j_aS/l Ajajijv ^3 ^jxj AS ^^^C-lallVl (Jc-lioll fljil ASj-oJl Aja^jll (jSl .lilalik. 

{ _yy il ^ V] jjjj—iSiyi A '-> dil Ajlloa-aH" ^.Ij^VI jyo (l^sljj) Ijjtj lilliA jjl 
_il i _ s _1c- Aia-uill ajS jjjIj ^1 ^C-laHVI Jc-lioll ^_jxj " :[£ VH 


- L 


j _a a A_Ijlall do^l_a-all LgJiij ^^^1 ® jSH ^Li-a t3awnl"ij Aaj JA^I *_)Lo*j 

A ILa. lS 3j .' 1 l>i a i lg i JJJJ (^Sll Aoadlll jjol A iti-B *l>Vl 

%C. — jAjj Luj 3 — lic-lo ^^lalul Jc-Uj e_j3 A j^j CjJ$A IjLa | a_ila j)JJ^-^) 
.jjjjoSiyi j>a Aillk-a ‘aljok.!’ jyo ^J^J 
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11 1 V t 'l ^ £ t 1 1 T] Ajjlill o jiJI t_lLa^J 4 _jjLixJI SjjILoJI LiA ^ y \ 

_JJ -I woS _jUa! ^3 La j_ajj£JV -i> ~ c ~ j' * 10 1 _ Sj-oj ^^all [1 © « 

Jjj Sj N a ^ jj' - j *^V .iliujl jLLl ^3 diLLu% 11 ^ i sjjji t^ilj 

6 _jlSI j ^g-l^ fUl JLa-aJI t - A >11-^1 jl kiljj L—lij-iij .Lj£Lji ^)1 ijaLall ,_JjjjSJy I <j3 

(jj—S j ( I ^—9 (_>UJ—!j) N a £-jLAaII jUa^l ^ jlijla (jjjjSJV 5-ulLJI 

,jj_lus£]l _& Jjj _J Jajjj 4jSf ‘ jslSjII I -Iaa] ^jjjjjaSl] L_jj^jjJa 

(J — N~ ^jjj-3 —sL’ jUal j N a iS jj^aSV jLula) jUal ^ jjjjSJLU 

Jj jp 4<NI ^ J all l _ jL-aa. S_^J-a ^Jlsj Jl^-a 

Jju^a—aJI (j—L oj V 4jl ^ LSLoi 4 j 3 UJ^? ^£jj*-aaV jUal 

< * C 

\ _jjl j 1 t j)\ dlLLuiaJI i_J<aajJ V J i _g-uA-}3 1$ y ^ya VI Ajlc- 

. ( j-ol!iJI tJj-aill 

«(A.W) l^bLajl JjLalLa^iUI ( -»■>,,%,.11 ^aic jlijc-L 

d\' a = dv(l + |^) . (9.5j 


— pdV" Jjj-> ili—o w _aa.% _y.s*\x 1 ^ ml will .1g.-> 11 A ua'illj tlL^l (j^Sj 

‘N a ^ o^iuJi ,jjjp£]yi j^s 

P 


dtp = 


47T£or 


1 + —r-') dV 

c- 


(9.6) 


C '£_J^)£5L1I (_J\_a^all l _ $ ic- j tiaSa ^5," j ^uiUSlI 3fraJl ^1 jVu-ulj 

Bjji^all Lr lfr N a (ji jj£LuJI -pdV U ijlaall ^ a - > - \ 1I j»^»jT,.ll 


dE a = —Vd<p a = 


1 


11 2 11 3 i aw 

t + — n-— pdV. 


4^en c-r c-r 
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: (jjjp££sU juijcj 


4k£q 


n a n a . JT7 

— + — n- — )p6V . 
r- c-r c~r 


(9.7) 


—pdV“ —ic. u —lc (jjj lgJ3—JJ ^gjll 6jill 

: < _ s a 4V'-s i7i qa 

1 / / n an a 


dF* , f = -pdVTP = 4 -_ y + - -3-j p=dVdV,° . (9.8) 

1 f f / n an a 


F* if = 


4keq 


—+ — n- — jp-dVdVf . 
r- c*-r c-r / 


(9.9) 


F s a df = 


^,0^ laALaJjl <JjLiLa!iUI ^-a-v --11 jLnC-l .ixjj 


(.,,, yil j t[^ V «] ^jj — liSTyi A W.ji., I (J_jLoio 

l(0 Lail j) 4 it j ^ ir_ jj i -s. < [) O *] 4jjIa]I sjlll <._)LuoJ 4_i]liLa]l <_Hj1 j ^ ^ (1 

u 

c 2 


F self = -—a • 


( 9 . 10 ) 


u = 





403 



A_1_ijfLxj A _jli lAiUal! lilljl a jlalixll a)j£JI ^gA U / C~ ji Ixj 

lajjj-all ^^Ic. *) aJaI* /ill 

F* clf = —w a a . (9.11) 

Aj j jxxa all Ajjj ilaljitx j__)£^ll aJSSjI /7j" ~U i C~ ' a j*j i' ua 

j laj ^1 4j. ,.jUl \« ^jjjjSJVI aJj£1 i jV jjg S\ 11 

a_J (<M) j (1,A) jiibl ..,xll tlli'i j& ^Jlj 4 (1,U) ^LUxll j, 

joxlill dV^ = (1+ali*/2c')dVj ^j% i /ill ^X'Sill Jj^nlatll UxAa^Lijil j UijC. 

jliicVI aAi.1 jjAjj -N 3 ^ LaIajI aJjIxjxI/U! f. AC-Jjoi jx 

. £ Jy JxLtxll jjg 3i 4_jc. 

—^-11 4—Id?-*! A—a-ui jjjj£ll l$J (_y. aj*4 ^gSJI F“ ]f Ajjlill ojill 

aA_A .jjjj£IVl £"jLxJ ^jISj LgjU 1 a$Jj (a ttl>.al (JX^C. ^ Jx*J j^ixll 

_J jxj tlxlxJ Lxixll AjxxdaLixx jgi ^ aJaIaxII jx »sj4sLjj lx£ ajill 

£■ jLx_jj ^gSJ jjjo£iyi 1$ j.\n ^gjll Axjlixll jx (J£ 1 < >)ji jjfL 

Ajxu_jJal jir xj jfr£ ^A_ xjl i xil Ajjj±»aill AjIjSj ^^^jIaII ajj*xa3 jl^ 

.1x1x4 \ .ii'ixll 

jjj_jj jjjlal I a ili j .Aj^jj wiall ajill SaI c. ^xnl ^ 1) AjjIaJI a jail 

<_g—Hll F^| f AjjIaJI Sjill j jjjj£JVI ^Jxhj ^11 F Aoa, jlidl a jill jli tdjlllill 
iillj—J j . F = F" |f ’• jLx—£l*2x jl__& laJjl j jlj jLxlx jl jl Aix Ix^J F j» jliJ 

j_lxj ^UUI jSjjj jjili J ^pll F=/77 u a Ajjl)txll ■ x£j jl ^-lLlLoU 

_ui^l^ll jjxill Aiilaxll jJjjxuSlx lAjxljjAj^£ ^ l<~- 4 ^lajjunl 

.dJlall jjj^j jjjlSj jjj&£U 
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jLj_jj N a ^9 )-i°>in A ‘-s Jl-a-ail ' ' '..i-v jxLJI i_j■ --»°H 

J—£ 9_ 1C- lj.la.jj N a jUa^^l! £■ jLjsIla i" n*v) a = -3 jj&Ua 

j jja^a_$V ^-i_9l_jal A '1L Ajl A_a_mll aAA ruJa jj . ^»j]j£ Jlat^a Ajl A L-v. ] 

t U r _^_-o JalL^ jjj&V CT^> C^J^' JM' U_£> V N a ^ j£L- 

tA—Jc- ^Ljj 'UJJ^V' jpjj Ajjli aj2 ,la.jj V Ajl ^-i-iajj ajj-lj llAj 

l .<aj« ^ jj_£j .aLLLII jjj&lVI jl jyjj <_gill ‘ AjjI ill ejsll Lbl jlj 

■Xjjj ^jill j^llill Jj-aill Aa_ul a£jj t Ljji.'iu' Ajla^a jjfL) La-llc. 3a5fl Ajjli ajiil 

t_i2l_)^JI j^> JS1 — lalLua jjfL j j i «n9 UJJ^V ^gJjg^JI J a^I I iJSjL jL 

N a 9 jSLuiIl ^jjj^afill jaC. ^-jal^allj jjjp^IVI -^Lall I J ja<asll 

:Laj^C. .JaSLaJI jj^££JLU lixjIjS VIa-« ( _Qj'iLj 

^j_£. Ja_i. A,£Lajj <_£_jjj^a3 jjji^IL ^j^Ij£ Jla-a jj5b * 

(jjJ^V' £* ^J=^“) I iJ* liij^ 6° (ur"A^J^ 

tN 3 jJJa^aSV 

^jjj^-a—i'i/ jjjjfLIV Jla^all jj£j N 3 J I ^ Ajaalllj • 

jUilllj LiJalb4 JJC- ^jfLll AJ-l^wj 

(AC- j\ tiilxi jl A_j A.Vn i a£_j^ aJIa jl Asia, jlj lixSjj la£j • 

I^Cjl m... 5 a jl AjJj--«) a j -a ill ^j^l (Jla-all (_]£Li jl ^gjutj AfilJ-xa jj£j 
.^_£ jja-aiSV J |_y jj^a.^ l_j31_ja] A Uinlb JlaJl _jA La!^ Ljajl Lllxa jjfu 

cjjja II Ac-j ui jl S c]S ,a ^J. —9 AfaJI i—iLoia. AllaJ ,_L-aIlj 

dV e j r ,_g—1] Lja__jl N a (_g9 laAlajI ASL a Aa^Ul j A laujLaJl 

: j-alill (Ji^jgll ^gk lijlj La£ iN' LlAlaLt jJjLalaV 
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dV £ = dV 1 - 


(9.12) 


-pdV* a 


d<p g = - 


xl. j. (jjS >j tiUjd A -y j"i i j 

N S A_y^.j»dl (jjjpSlvl] A ua'Mi 

4 ^-¥) dV - ' (9J3) 


^ dV s LiaIajI JjL^La^U! ^ -<. 11 4 jIj J^a 

^_ 3 A_il*_a A '-v (JjjfaaaJI XjJajmj jl yr.^\ 


-pdV* j. 


._tXL J - ^^.£11 JL^Jl L-iL-u^. j»JJ 

:(1 P V) a^-xJI al^jjuib JoSs Ajjlii N e ^ 


dE g = -Vdr =-— (4 - ^n+ -T-) pdV . 

47T£q \r 2 c-r c-rJ 


:oj_y-ol! o 3 J&ty\ JU-o (jjSj fj i>«j 


E g = — ■ 


471£q 


4-^n + A) pdv . 

r- c-r c-r/ 


(9.14) 


(_pajVl A —.ujLx J1- JIjXaII AjjLLaJ 

AAx-o t (1,V) ^jUjiLa Jla-di 4 N e ^ AAv.n £) 

7th —UU ^—lc. (j£l-- Jla^all (jl ^JaJJ ‘N a jU=>V' ^ 

jl—jj£j a = -g 4U»i J \jaJL jjil! N a jUaVl <jj jj^IJj jSM 

A -gjxll aJaU-o a =-g (jAaI ajxJ UfL (jAkj^us 

.^iissll ta. ^iki. JL£ t (^pr) Jj llkul (<\,n) 
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-x — pdV,' jj-exic. £-a /jj I Igj jjtL ^Sll 4jjljl]l a jS]l 

N 'A la. ■* 

dn,—pdVf» = Jjj/("- i^„ + -|-)p^<. ,9.15, 

I^A A ■ joij ^^ic. Ig-J <_^ll A^jlill Ajj|ji]| ajUl (jjSlij 

7 /(?-P 7 n+ A)' ,:dVdV '- ,916 ’ 


F g — 

"self — 


47T£o 


(jlal^isL—j 4 —pdV^ Jxa j«i] (J^‘‘‘ill _jLjC.I Axjj 

jl^jC. ^Ic. Ajjlill a_$Sll ujLui^j 4jjjjjSJVI A '••' Mi] JjLolx jj-jjjj 

:^lc, J^n, j t N a UJJ^] aJ^- lika 

U 


F Llf = ^2 8 


(9.17) 


u = 


8K£q 


ff P T 


dVdV] 


Aiilla] Aua.1 »ri.nll aJjSJI ^gA U / C~ (jl Lajj Jl^- 0 AsUa ^A 

.1 '•wlx ^9.17) A_ IjIjlaII J;]—S lA J..'J^**' '*x JJQ £J1 Aj1j£ 4_^1 c^j^jjSsJV 1 jjla>»a 

ta^)j trill 

(9.18) 


F s — 

r self 


/7! g g . 


A_Jlaill jjj_ jSJ^/I a]j£j Ua Aij*rall aIjSJI ^A / 72 ^' = U / C~ dlua. 

iN a ^_3 jLi lx jjjjSii ^gic. ejl^xll Aijlill ajill aIIa La£j .AXijUaxJI 

IAii, ii t _ 1 n .ill ^9.1 8) ~J4 rij V A j . u j IiUjlx j^)^3l A L&]i ^3 4/3 (Jxlxxll (jli 
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— iaJI jl_ 3 A_ jlc e.\ iij (9.16) ^ ^ j*- ■ -LI ^ 'I j-a«31 « laiml 

^_£ i- i.li j — jililiiaa jj"'K .' * LjjJ j^j (jV ^ LaULI JSUl^UI ^g-*aaJl 

U —2 Lblj LaS lfiViVi.il (s.l) Afi-a.II aJaLl-o ^3 1/2 (Jalat-oll j-a 

-AjjIaII S jill AiAl*_a ^3 4/3 (_J^l*-al!j t j^LII ]J‘ ->a" 


A_JL^_a t_jLj_a. ^ic- L« jjjjSIl ®jAj-a]l F — F^ a_LIa 3I s jill 

Ci-J Ijljj_uil ^gj^fiSJl AjLa_a ajLL ^jlsjj g a I jlj^aj AVL jajLall 

.Ja_jSjui II j-a l C jj Aa jjfLi (J*a jVI Li. u ^gic jSLall jjjiSlyi jl A-Sj&a. 

£ _LaJ LaA_Ac Li’aa Fj jf LiL Ijjlj LaSj ,A_ilsL]l o_yill ajlc ^a.uj djill aAA 

jl Lojj • i ^ax jA jjaJl ajLaa jc (_S^a-jj LaAic Ia33 ^1 tJaj)S,m.H j»a j j jlSIl 

j_£ Jaa. A.ILaj) A-ajlLa ^L Li ja-Lo jj jjSIL Lja.iaa jjSj ^jS Jla-a 

3j_J A—JUdiL jJ)J I AjLsa jj£L F = Fj lf AjjljJI a jail j]i i(,_ r -uAjJa 

ji -LaJjjaJI fljLa—a jC jjjiSJVI ‘-iljail fjlaj Ifi-iS/ tAjjj^oSV 

•<^L' Lll jja-allL AASja. jc jj jSLiyi ail ^pJl ^jlij F = Fj |f 


j£lu>—II ^gSuijlilll jjjjSiyi (jlc- ojjjxJl Sjill jj£j tudli ^gic frlij 

il_laLL Lj _Loll A-i. aj IiLix-a jfiS jj£jj (Ajjj^aS Ajtoila CLl3 ^ Jlaa ^ 

A_JlsSlI jjj_jSJifl aJjS jl ^giau La-o t(^ jA) aIaIx-oII j-a ^c-Jalj jA LaS 

. L__aLaJ 1 ■* - Lall A-i. m 1 Lai Via-e^fijS Ljajl F self =OT "g ^ m K AcjlLuaJI 

A Jliillj Aj^j)>^a ^11 tijjiVi^ll jLuU l-IX t-JI J_^a3l ^gJc ILk (j^a ^aajjj 

. ^ *sj. .LI ‘nII (jjjj£J2AJ tACjUauall 


_J 1_ a jli i AjAjujJa ailj F — F^j- AjjI 3JI fijill jl LaJj 


-Ajjjj-aa_3 aJj£ j-aS/l A lia Aj» nlL jj^J AC jl Liall Aa]L£31 aJjSIL s3lc 

_ill A_ajlLaU /_)a 1_^Ca jjllj£JI LIS jl Aijla j^ Ajlc liA jia I3 a a-ajj 

i^cJau jlS-aj ^g3 .(_gjjyJjjaII ejLaa j>C LaiiC La jjjiSJI IfiOij 

—ii jj—S j jala jlS-aj ^3 Laiij t F" |f = —/77“a A-ajllall aj3 jjSj 
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^ —4 ( _ ? juu —jA jjvJI fijLui _ a ij—£- (jjjHlVI i—sl^ajl ^jlij ^^jll Ig ->■«' a jill 

1 j!£ ^gk ill A^a jlLall LuiLLa Luk m g tm’ uluv. <F s g | f —~m K g 

j A LaS a = g aJIvII F g|f = F"| f (jjJjLuiLa A-a jlLall Ij_j3 JjjSjj . (jjjillvJI 
jjl—Sill 11 a .m^m 3 ^ (j *j J V) j J *) j4ilAl*_a3l tj-« ^Jalj 

A—Sllal A-Lvl > <-t all aJj£11 — 4 , nS~' a^^-iull LaA m e 4m a (jl 4 aja-v (_j4 Lijl Ptjjj 

•UJJ^V' J^vx 


UJJ^j LS^ F S e|f j4 l s***& ^nill 

< 

aj__S ^_A ^Jliij JLv»a jjS l&Lui 4jjfa i. iuat ^^Ajivll ajLuui (jc L °J^''J 

^_j 4_£^)vll3 .JaSs . ..N^U (jjjpSlpiU 4 nuill: 4Alv_a j)j£j V Aj^ja^I 

4_i_aLvjl A_Uj.ii ill (_j«a J£ ^3 La ^ i av 1 ^^jlill jjj_*aillj AS^aJI A_o.jlia 

_£ Ja vj (J aaj ‘ (Li* 1 ' A (jl lLajj 4_alxll Auimill j t ivuna j)l£-oj| 

A a jlLa a_jSl ^ mjA C5^-^ lav 1 Jia«a La ^uia. Laiu ‘ ^ ‘ “J ^ JJ 

^_S _jAj4vJI ojLuiai ^lill (_>a ^ mV II £XaJ ^ul! 4 _iv.jLvJI fl_jall AjuaSlx-a 

(j—* J—£ ^_3 Laiiall 4j_)j*_a3 4-ajtLall aj3 jji t-iimll _jA Iaa . (jlia^ll 

A .1 1 oiH II A 9 i iLU \ A . ^-.1 AI I Ajjl$jll Ajv-mll (j 1 L^ ,4_alxJI j 4_i_aLvJI 4_Ujuiill 
4_aLlll Ajun'ill t^ya (jivl-vlml ^Jlsj Jlv_a ^ (j£Lui La ^j,a,v, (J jlC' ajjj-cll ajSll 

djLu_ja (j_C. t_S^__vjj ^gll_SU (J1 v a ^_8 ^_jLuoll ^mvll (jl Lallla — Igjlj 

t^^l HI j_jAAalllj ^ A_ajlia ^L ASjvII £yt ^ _jLo-a Ajl Laa j4aJ1 

JLuull_ J A £^pjl jjja ~ ■ A II ^i-aj Laiic. laS3 LoUJ Ajjjj-jaS a jSl Aili 

. aillj ^»jlLall J4C- A mil 

Jl_v_a ^ 3 Lai jjb ^j^£j| LiA II (A_alxll Aujuaiill ItJa 

,jjA— j) ^lA—31 jjA^a—alb <HJvjj ^jjoSlyi (jl ( ^j*j lAA .llaiuJjuv 
JaSl ui I (_£jja_o 3 L_l3l^<al A imllL Lujjm4 (j_J^J V Ajlv_aj ^A^ajlia 

A_ sl .Hi_j N g (_j3 t-JSl^p-al A nil'll: Li_jilua VI 4-lvjj tjjjjiiilVI ^-a 
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'y (4 J-i-\l (_^l £$1 J (JLaJI _jA liA jl jalall (Jjaaill llil j 

tlj! T'l (■ j _da ^ 3 ^-Lij Laa (N g ^ LijjuLa JasLjJI jjjaSJVI jla^a UJ-*i 

4-ajlLa V jjjiSJVI U 1 L$^ (4jjli ftjil (_)*a_j*-6 jjc. 4_jl ^^JLaJl (Jj-aill 

(Jj-^3. «!' 4 . ..lall 4 -V ji'ill i - 1 n J liAj .N g ^ Ac. jl ml all 4j£jaJ 

_ sj (Jl a Aj/j ^L£t ja J-> i i ii j jjjj£Jyi (jl u* l-ujoJI jc jalall 

(j^aj *j jV o ^ 4 .Sj jiaJI —4x. jLuij ^> 1*1 4_ia.jli. ej3 Jlxjj V Lada 

iJSJu II Ja Sl^j jVj if -jda SI jLi jj! ^ 3 ^^AlaJiV! (JiLaj^UI jjjpfLTil 

£ La li! .g ^__)Lu jj 4. I>»1 JaAui J (jl ^ It t^j^UI ^-e_j]j£JI 


4_jjliSI a j_ill j £ JaJj (ji_jdj (^J j^fsJI 4jl^a jli (Ja jjLjJI ja jj jj£JVI 

^1 IL-L^JL (JajLJ) <£jaJ! J\ jjjStyl J Jjbuj (V A) 
jjjqSJV I JLa-a] duLaJ! (jljjjiaJ! (J! jj LadCj ((^ajSjSJl 4Jbka Iga Jjliaj 

.4jjliil ft_ji]| j 

^—3 4_jli stab ja JaiuU jjjo&JY! jb ^jll A.-a-jill 

Li jjZ _a j_$fb (jl j-a Alla-a £jaj (_^SJ g jLiUj (Jla-a 


dllia-iill 4juuu3L 4jxja»aai l$jl jC ^LjaS (4_Uj$£ 4, i.-v >i (jV 4 wni\b 4,.;vj% ui 
4__il*a (4 j^j3j 4fli»i^i j (4_ij^£ 4 1 L c’ 1 4 t t *Ti [~ 1 il‘iv t Ti ^ Mn I . 4 ' jai l ^ 4 a «•» .dl l 
JlaaJl 4 j!)LJI djIjjLll LaUjI JjlaJaiU! jLiju^l (j-ijj ‘c^Sjlj (Jla-a ^ 

^1! (jj^J V (~~il i~k Mill (jl (_jl (4-kijLLa j jSj Igjl W >i (IjVI-?-*' j! (^1 ^liiSl 

4_ijli ojS jglaj tilli] 4\nij ^ U-jljJl ^>^»l j-a JoC- La Jat 

a j— a CjI W ti„ _,.II di£jp lilj .Igiljjl j ■ >»l _«* dil la. jjll jl J jLkj 

JaS3 4JLLII eiA ^3 4jV ‘g Aia-*J l$£. jLuJ ^jJc (_ij+u 4jjli]l ajS3l jli 

(4_JjiS! J 4 j J ,>1 _sij 4jjjuJaliijsj j^£JI dlljjLSI jLidjl (_^La£iUI (JaI*jj 


f. j-kJall j^e lijja ^aVt 4ulVI ftiA .4Ajda Igj'^la.a dlllaiJill j jj di 

:LaA jjjLia. t _ s ic- 
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l$il£ u-liU. jS j^s 45 jA. jja."] t4-al»JI • 

. ^ulU jAi. Irs i (_JLjjj ^^IxjILo 4£j^. 

.4 i nil ^ jLuiill: JIsj ijla-a ^ ^1 ih'nVI j ^ .ft's. Li 0 L Ja i4iiJ j^J ^ C ^ ^ # 

_Liul£]l jjj_jfilVI 4^j^. jAJ 4^^l«Jl j-aA^Jj jpj jVl J 

I4jla_a ■* j 


l li. ,i a ^jl^aj JjUai j_^ 4 aj1j 4x. jjuiA j] jaJLa jj j'&tj 4Jl^. • 

4__A£jaJ 4 .ajlca j jf. 1_ aaL^jI 4jjLtLeJI 4 lt.,ij"'.i'tl ^.jjJajl 4X-ju jj$A 

^Jojui—a jl£A j ^3 -jt*iu a j£ L4 ' 4 4_aia!lLa]i 4^ j^Jl j^ 4^Ja4lx]l 

4jijjia]l ji.1 4j.\jj^j .^^Ajljfi (JLa-a jjjpfll^U ^j^SlI (Jla^ail jl 
^Jamt A jlfLaj ^3 ojjoiaII j-a ^jgilll 4JLa-a La jjjjfHI £AAA jV oJua._^l 

,4aj1a 4C. j*AJ ill j^JA jl ^Jt 

4_£j=JI jV ^ Li..._a jl_S-aj ^_3 4c. jl_uaA ^jli jjjjfilj ^JIa. • 

4 jil0 oj_3 j_-C. jimuJ l4Aj tjjjjSJLU ^j^iUI (JI a^J I 4c- j L .i IaI I 

. jjjjSJVl l)^-4 OJjjU (jll£l*A 4_Uj££ 

^1 ^Ajllj 4c jLuij ^jIIa V (jajVl ^Lim ja-j -lasLui jjjp£Jj 5JUk. • 

jjj_ a£JV 1 j4ajXJ g ^ jUulj JajLuiIS jjjla jC- (Ijjl j La£ t4iV ^ Li mall 

jl j)A ^J^SLII 4Jlik-a j’lAJ j (ja jVi j>A L-JjalL c- ji>i! 1 jl iuTll (JijLaAvQI 

? »> 

.^1 jL-aa ijjLuiJ JaSLuJl jjjiSiiU ' -all ^jl^Ajll ^ jLaull^ La juLa ^AaAJA 

4_Ajj^ii 4jj|j fijil jiaj*-a j^ajVI ^Liiii jSLui jjj3£JJ 4 JLx • 

1 jaLxjI 4 IjI^U l 4 Liiuj!La]l g. 4c. jjoi jV Lil<i nj (JjLaJj 

c -1 u ii j o jj4 J I i i jj jjSJVl (Jl ^ ■" ji jilj jlaj^U jl ~n all ^3 

1_gjl 1_a£ 1^4_ JUj V) 4jjjj^a_3 4_x4fla tlllj a j_all til 1“' ,4_ul^ll Sjill 

. Ijai-all 4 imi 1—1 i ^ a ^ j^^ 
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Jl—a-a ^—3 (pjlLall jjc) ^aJI Jajluiil 4 .iuma 1I 4_iiVI jl 

4—4__ajUa-a ia_^S jui !l Jj A A*\a pjlSj ^lill 4 jl1Ia]I % jli]j JliJ 

^—3 ^jLa—1* (jjja^lj l$J ijAjxli ^ (“M *) 4jjIaI! %^£]| jjt 4 Ijl. .i *11 

fii—A .N a ^_jLlu!a!I jUa^l 1_Sj-aj LaS ^>aJ! 4_la_jij-u ^jCj (jlS-o^ 

N'J N a _3 e-jAa _II jUi_iil 4t'l Wt*1l AjJjLoj^UI J llajJa ^ Ajfjl 

_J La-lic ^^a.1 Jj-Kil 4 * il .** * ^jaI ^la i_llmj 

^ 3 4 LUaxall 4 j1"iLal£Ui Lljj tV, £ ■>.n3\l Lijlj La£j .a = -g i_Ja a-ijJiiill 

■^gi 4j£LaiII pi ma>bU 4jjjflll iajJa^JI jl 4 e^a-s N^j N a <_j3 e jjJall _j \^ojl 

jil £jII Ia^o j! .AauijjII 1 ^ IK .'il ^jc. ^jLuuILj i Q j'' jj N a 

^3 f- J UjALaJjl ^LoLciUI j)\ miViV I ^ ic*u 4jV 4 cjc^. 1 1 oAA> < _^a (jlijj 4-uiiu 

•N'J N a ^_3 AAjIFlLa 4^-.u JV '-lica jAlj^Ja Jl fijj-la ^Jjj ^ 0j0 ‘N g J N a 

LiJa jI (JjLaL# V 4_ijs]l j 4ijxjJa]1 dll jjIaII jLIujl jl V, £ pjuiS ^3 liil j 

AjUx iJa ^jAljla iLi j-Ia. IjJ*>j 1 lilliA t 111oj IjaIajI JjLoj^UI lii .N P j N a 

.a1j\ 4-1 j3j 


_mH/ISJI jjjjSJ^U 4c.jUa-oll 4j]Uij]|j 4jjjt^i l lH l jjilK»1l j! Ljjl___) 

— ' $»J4 , \ Cjtilj _II (_i__j£ll (jl I_-aij .4_ jIS Loiall 4ajuaiaLii-aj^)^S ^jjSsj 

_b 4jli ^4 jj1 . a jy*"' — 4il*ill 4-Jliii]l _5 4C jUa-all 4_JlalII J t4j^)jj^asJI 


j i ir I * i e JLj]| ^ lf~. A r. j \ 4 -HjiiII i p j '^1 a"! I ^ ~ ^ ^ . (*) 

j—aj Jjjjl—ii ^ I*i» J | pjijaaJI ^^ic. 2JIS11 ejfill .(_pajVI ^I-im vjf lc- 14Ut-\ 

4jj/^u VgjjUS jjS-aj ajill .4r._jUxa]l 4J12 j]I 4allS ^A m t F = mg ^jiljll 

r 1 (4 _jujlaJ]^ 4 _ns]! tii_ j!j.^_a G '.“n’t F — GMm /r jjjlill 

—Jc. J-ajVlj jUlUill jljJSIl jl'llKII LaA Mj ni ‘iJ-3jVl *- ii-aaj 

k F = GMm ! r~ = mg « Itl 1_ ^ ni ]£ A * 4_1 Vt ■» -<« U L *s 

4 r_ jl k-ftll a \\[ <T\W a jjSll ^j_ 5- m ^ l**^ll ^ Gi j4a> 
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Li_Loll (jjjp£]^)U SJbtill 4_JliLiJ1 4 VXII jjjS jl 

4Jj£ jj V) aJLuj Jals jjjpSJyi 4 '*- Li jl Lajj l ■ >>jl 

.4'W ji_j AJiLs^i 4 j» nlL jjSL jjjpSl^L 4jbtil1 4jlli£i]1 4 ESI! jli ‘( 41-1 

4jjLaia!}U1 4x. jjaJ! i,_jjjutjj jl£-a j]1 fi jjjj ^1 4 t-s i jli Ia^J 

f. ^jal] 4 1 —. .,. . a ! 1 


4 J jLj j 4_la ujlall AjSjLvJI f. jjJal\ AC-jjai 4 aH <a“|^lQl lIEIS La]j 

jj_)_ j£JV 1 -laji_ui j»1_J jLajL jla-jij jLill LaA 4j JJ ujaL*-aj^Sil 4.1'Lll 


PcJa-ui ^^Jc. j£Lj jjjjsllll ^Ic. 4jjli]1 ajillj jiajS/1 _jaE ^g^Uu^£J1 

jojjj_j£3j jj_j JUEI a-jjLaEll jJuuiSJ ^Sjli jl Lxaila jAjj 4j1i t(_pajV1 


, 1 * . .o'. 4 0 t ^ jLl l j 


t ^.| > _ill ^—3 (e 2 j e,) Jjjjj—j£ll j 44 jaLSil J] 4iLJayL 

£ jjJa_11 4C. j ,..,u ^ 4-JjLajLUI J^Li. ,j-a La£jEs*j £-a jL 31 ,>Tu Ljajl La^jli 

4__£La£Ul JaLcJ e 2 ja-j iJ^S*aj ei • 1 •»#L> ,JS 1ft,.iu«j ^^ill 4 L.njlLall 4yL^ 11 

^ 5L 11 j tlLji_ 0 ; jl j—« ^j 4 .^-^! 4JLp-o ^ ■ ajlj iei 1g ji>«j ; _ S L!I 

»jt^all jLi'ul ^^Ic- djLjjjSTyi 4ja-i J4JJ t j_}i.1 t *T )\ «K,i . juflstJL 

j_a l^jjUj Jj jJ^ 4 tjS 4 ^ 4jjj£]l jjjjSJVI Ja jJq-n iJ^Eu ajjAj j 4 * 4 La* 

(jj_5u tAjjm_jjalii* j$£jl 4_ la£JI 4_jjlij _jUaj iIaSLAj . 1 um.i l^iuu 

1_$jjl=E jii_3 4a3lS (JjLj jaSlVl L) 4 ‘r 4 ^^! 4 fr j^ll jLijjl 4jE'w0j!!iU1 

o4—A <J.„ LaJ ,ftj_ss 1^ jjn'i y ^^ill cA-ajlLa !>L aS.^^. 4j*i f Jj JjLiLaJI 

1 _y*a _E ^Sj 4 (jl LlJJ 4 ^)/! 4jlaJ L)^-aJ ta^ilcl lijlj LaS tAsj^lall 

(j-ajJaiL y pLui^U ^gJllill jl L_iioil1 jc (Jl_y*j1 j-aclj 4 l»j1 

.4-a'jtJI 4 j y ..*'11 4jii^a j 'ca£ e^3 jl 
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(jl j^-a-all f^ya (Jx^j 4 4 j, ..jl4'.» * J jC ^feSlI 4jJaj 4_uil j.S 

jjjj_jfUVl aJjSj Jlill jjj-aill jjoiii ( _ S H31 1$ inil 4.JVI dsjl£ 1 jaj LaC. (JLaii 

Lja_ j! ,_£.ij)j — ojjiuall (j-aLiJl <lla-a jjjjufLSVl 4^a_ii jjIj — ^ *S j.>u>l£]l 

jl_JaJ ^_3 <_£ j_:j/i dll jfcll (j* 4 i-^l j Jjlilli jjj^aill d]Lol^_ujj Jl 

dll jiil_ J (j—« 4_ui_ij ^ jll 4(^ jim Lad . ^4jiljdll^ 4jj*jAdll (JLa^aJl Jjlaj 

Jl_^Jl 4_jJaj ^3 1.3 y*-JA Idajl (jjd-i ^ jLdill Jc. du x ^H Jl^l J 
'L.'» A jj. ^1 1 dl jjLill jjaS dlLclg_oll ‘ '"“‘J 4j| jAiJJ (4-Ujl jdll) 4 J-a j.od.H 


4 '..i_li 


1 -n. j ^l idliA (jdj 4j! LaJj 41~X11 j Jjlill jj . .-.all ( J JJlIj 4.L»..idll 

^_3 Jlj, _II jjj-a—ll! (Jj-al J! Jj /jr-i-s. t'l Lie. US 4 Jlsall (JIa-aII j-u-aSL J 

4ulUkII dlljjliill dlljjjLi jUjC-VI .li.lj V (JjLlI ‘[^ ®^] ^jlux-all £7 j_jdll 

,4-lljS/l i"'l ■j,..-^!' lid jIlu ^Jc. 

Jul JJ (Jull-i. j-a ^jl—Jx-all £ jj-cill J dl!ilc.lijll (ji-kTi 

.Ojjl_-Lall i"'l aj... Jl 4jjd i^i all ‘dlVl’yA.II ‘ (JSdi Jill 4jt>il JaVl ^ ^dlLodll 

(Jl_^all J_ioj 4 _uj— jliiiiijjfrill dlljiil— Ull 4_ILx J 4(JHall (JjUjj Jc- 

3 jjjiui_a jjjdj 4.u^il jjal dLi jj Jl Jl -> ml A.i.-kiwl Jlil Jll ^ injl~i~vw aj jjll 

Jl nil j 4_jjl_-vlll (_£j_3 Lad - 4 '-n. .*11 4_1-ujiI jj (jjaLualLaV 1 j dAxdVI J 

4j_lilill 4j_ubl JsVl L "^ J j«Il (JuL_ij (_£>ld (jljptSi (jn'i-s>7) (j;U JjjJJI 

dljjaVl 4IJ1_jjiijil! i^ya 1 i^alttl j dllxjjl oie 4 ." il ia.tall l^jilxj Jll d/j/jjy/ 


^g —i '4— 1 £" jl "J" AdS jJuj .quantum field theory J>s£il JU-Jl JJu (*) 
j _Sj cquantity "Ja£" jp. Ujjjdl quantum 4 _aKl JALd dlsly-all 

i_jjjxj jf~ ajjida jaujll ' JajjiSiV'j "Jjl j£Jl"j " Jl j£Jl" diLaK ^luaguil l_iA> lijji 

4 » 1 £ Uj> 4 iluil LaS ij jl jJu (jLjaJl u ma quantizedj quantum dLalS 

.[^jlall] quantization Jlio J " JdjJI" 
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dljlj_J jLU 4da_)X4 ^ j^dll ‘ S^pJI 4 bill jjCi 

1 g lla-a JSjol J ^dij 44 idi.a.all j 4 ‘it lull 4j. >il jfVyi dlj jj^ill j-a 4 -v'l 41 

t.-1u n _J LaLaj dlj|jj_)VI £i-aa- 4{_5 j_ ( )£JI JjLalll 4 -> j j . 

4 '-v.‘_II jj_£j V J 4Ldxj I g ^ 4 . -d^ll j 4ii*_iLaJl 4-jj-gal' dU jj^ ill 

J da _jA 4la. «U ^^jjl jSJI ^ >jjl-i'dj-cJUJ1 .4_uli a jS |_^V 4daji-a 

4 jjl j a j i ^\ l^JLi-aj 4 i-v ,*!1 ^jILll jjtlll d ij jb lit 4 i^Ci j,4 a ^yC. Jla~a] 

jjjAj La 4 i-s >*i i^J j L ut-all ^ij-aAll 4JVJlj 4^J j-a ,4i^jJI ( _ylc. ojijA 

4 j dljpsY' i-l:l_J jj jil! j-a Ju_)Vt dul£ lit ^^lill -alii 4-ajla.a 

4_Ila. ^_3 1 ^ 4^)dl ^ jx-aj .LaLaj Lda _i ' g j 4-i-ajjuJlj 4jjaiaJI 

„ * 

j j. £ Ja a-j (J !Laj <ji j.li /i _jjC. IgJla-a 4 i'vd ^1 4 ^ ^j ulLldll (jjjp£l^/l 

4__: ^>*-*1_j !_$i3l jljjjYI jj*l (jjJ_jilt 4 w& jl Lqjj 

(3—a 4—alilj]l dljlj Jj v j/I (j]—3 ‘(jj—4jill ^j-aL-alal jl dlxjjl .lie. 4_ia_Li 

j_i.Vl ^^_iJj 4jj_jjk^a3V 4 a. 1 jx 4 *jmwq 1I 4jd1 joSYl dljjj_yill 

4 jxjia jj Su i4a Li 11 j g hj LaS 4dll:£4Aa. jS/ 4 I l>i» 1 Ig.,Ja> I 

dljjj_J (j .Igjuili 4£_)aJI dlxa£ JIjILij 4 1 dlSLlaJI j j \-g, i,«3i dldjjlL 

4jo_uill^j-aL-alel (Jj3 4 tL.A. <1 dlAlaj! (3>a 4_ajlall 4jdlja3Vt dlj_5J_aa3l 

ja: 4^al*Jlt 4jimilt ^JjlL 4jk,l_^aj eldV! o-l-aln-a 4jji_f4-<a3Y 4da-juj 

eJjl j_II 4 j _dl jLbV I db JJ jilt di^Jljj jLaJC-l JSd . ^ 1 jl (jjjS^t 

>«, 1 'J r - 4 Jj3-4^a1I 4J^ I ,4j j^L-aSV 4 a Jj JL^al LuUjd oIajYI 4_^1c- 
« LI —h jjx-taill jl jjJflljjfil j-a mi: 4_ajUll 4_JVI (Jla-^all 

— 4_) jjo_<aSY 4 .^1 4 jdaJl _j£JI 4_)^jjVl ^ L»j jla-iVl Jll.^'vl 

t 

jS^)-e AjC. l^jl jjl ^-d_^-a j-a 4ja-ii]l ^1 jj 
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till SJJijill HjIaAj —a!iVI a! -aJC.VI (jl j)VI ^—Ja .laaLLl ^1 

A 

dlljlj_iijVl (jt j jl jl^-i A_ijjj-a2V A '*■■ ■* A \i . nl jj i_yi\A 1 i _ s IlSi 4 jtJil jlaVl 


_ulj ej2 jj$ia (_y!J 46 JjAj ‘(jljjV! j»AC. . 4 i-s . Til l IgJ <ja jx jj ^1 

^_2 jljiVI j»A& (j-a AajLlI AjjIaII ejill (jj .Ajjjl^2^>UI A lai'll ^gJc. j3j3 

_>lai_jl3VI tlllijjjill Ig jj i iM (^lll lIiIaIajjVI 


41a ui A-L_uil 


JH 


jIaaI! 


^_gi -4 jjji ililia Ju Lff lc. iaSs Ig-iV 4 a jlLa ej2 Jfi*j A-ijj-aaafl^ 

” > 

l Ajia .laa ^jl (j-a A_jjjaa2 4la.>1 ^Lali LaAic. Jai2 Jali 

H 

.A jjl A SjS (_gl Ig jlc. * Laaj^jl^ \jjjS 1 L-v ^jjlj 1 ^ . ajj A i j j . Ala jl 

4<J_)ja-£i 5V Ala.■* 1 ^j^ll JaaJI (jli t^*Sj>(jjjj£3VI 4lla Ia£j 

La£j .LuajA jja (jj5L V 4Li jZia ^Au>al jjiVI tl)La£ll jA^ A_lla_A (jj5L (_£All 
J< ,T. A-ajlL&ll 4 jjIa 1I ojill (jjSLi 4AC.jl >nl<i 4.'ia.ii Alla, ^2 4 (JjIs A*J (_£ jiui 

IaA _ic . ( _ s -*ji _JAjjall UjLa _a (jG. A it till AjAa ^jlii Ajj j a ai ]! ojill 

(J*V . Ah jail ^^lll 4_ulill ftjill LauI j»jl£i a (Jla-a ^2 AiLtx 4Aajlll jj£j 

,^iiOjj-^.H UjLaa (jc. Alaaili Ajja tA^llioH ojilL AjAaai jjl IjAjxj La 
(jjSj i_S jaa ^AajjUlj Ajjil! j AJUxalall Ajjjaaiilll till Willi (jl ^-i-aal j 

Ig \nu _j ^_111 tllljlAjj^l (jljpl ^»Ac. _Jj 1^1 AjjIa ftjil AaIjjxx L-bjl 

till_ijjlallj 4A Lt ■ In _II tllljjl_ill A_lla ^ _2 tA >^>~Laall Zj W tllLjjjj 

^ (^jjll_31 jjlall dlljjjlj (jlj Ia^J .Ajjill dlljjlill Alla ^3 4Aj^aLaall 

jjS jrAj^lll (^JjaaSV f^aaa 1^1 O^jx-U ^ill ^jLalll ^ 

A 

(J J_*J ASj ‘ A ^ ^ i i'^I^ 1 1 AjjaiiLLut-aj j^iLll AjjLdll ^_2 ft^jaj^all t^lLl A_^_iLLa 

(J_l£ll jaa_L V (_$jl_Jaall ^AjaaII (jl LaJj .aIjSIIj ^gjlil! jjaaill (Ja-aV 

jjl_il A_ala til!_ik (jl AJlIxaII (Ja 2 tAalj^l tllLaaaaII ^^jIaII jja-oilljj 
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^_iC .1 .alarall jji Jl_II jjtlll AjII jin ^ ' . <ll£]l jj£] Ajij£ jj i ntf»I j ■• a\ 

jllaj ^jk * K<11 j jjl jjl ^jjjL^asJI (_Jj-al j^hSj Igjl 46^le.l 4-iJa j ja ■all 4^ jl ■ -*•.‘.1 

.^jsLjaj tlj| j^b 4_^,LaJI jjJl jjhaAl 


j-ll 4jJa ji-a AjIjL a-ma jjjC. 1 La (_jA jl_i*i] &jAUa]l Sjjj-call 

c1jI.}I.}jjV I i—ul£ I jl .A^j&j lAlis t-kJaj t AjjouJal a -"jj^ dll jj;j 


h _LilJJJ ^ Hll I’JLlU jjI^-J iZJ W <Hlljj jjj i dllijl 4-ulal jj^VI dlLaSil 

e 

J £ L» ^ i Vli_ £la jj £j ^ulsJI j]i 41 l sv» \ Ig LaLaj ^Jtlj dll jpljll 

jjj-a &IU tilj aJL _ jIIjj 4 A j£jaJ S-ajlia (_§\ (_£.ijj V j^-3 i <^juiJ,i jja. 

Ifrjj^a. j ^ "'ll diljlj_ jjV! (_jl_}pl jti 4^ jlulLa ^uiaJI jj£j La-iJC- .^jlill 

* j a JJ ^ Ij&j 4 UjL iJgji jj£j A.>.^»JA«a.ll AjjJaljpaVI lliLaSil 

lA uu Aalii-ajj^S 4_jj_jLa dlVl^a IgJ 4jLij5La au-%.,, 1 ^jjSJI jai»JI jl .4jjlj 

^ jltliimJJ^£1I JLa^JI 4j\_i. ^ La£j . Lujj.ijja. j j£j V 4-1 j3j lAllitjJaj 
CL ll_la£]l j»a lllbljlJjV! jl AiiLk. ^ 4jlju ClVl-?-a]l 4^ajJi£ll 

o jjJu _J tilli] A J4.ni ^.ii>II j»jli ^.LkJaxj Ig t/r»» ) ^.ilj V A i/tia/iII 4n.Jal jlaVI 

(J J II ACjLui: ^jli 4 Aj jill J 44 k\* >J-»II j t4_i*juialii_oj jg^11 AlVLa^-a 


jj £j jl] j — 4 i*-iA 31 0 Jl]| £-a jptill 1 a$A AxBjjj Lo 

A >»i /ilaJI Sjill jj-o (JjJafil l^jOi-a-a 4j ^jj^J (jl jA — J)%jA 6jS jA JaxiU^i Ia 


. C \\ \\u\ a\]\ AjI$_ 3 ^ di^jpal ^gjJl 
jjVI ^5 jaII ,^5] <Laxlik Aj^uLluI c> cjiLjal AjA^. j^_la c*~ i\ jnllxMl ^3 

j> A JUtAll IaIAa (jlj iA float tn AjjsUj <x_nla CjI j l^jl SjaII <^Uj (jc- (Jj9j 

Jjjicl - 9xa]l y\\ A ^ \r. (. \ j/ (jl j t ^jlH-aVl jj-o »** A 10 ^>nl 

CjU j^JiUl AX> ^Aj t(^jlL_u£jpll ^oxjj ^Ac. Lajj j tl a^*iW *Ti jl 

>“ 1 -% ifl Iaa (Jao jSj .aJj£J1 Sa^.j (lIiLjjj j±A\ j daljjjj^)Jl (_$lj Baryons 

Axkll aIajVi jjC” VjJax VIax 

[ ( a^,jiall] Y AX 4 Ajj^suII A-a^j(Sll tAA^jt(jl^o^ll 
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- dX-i dL ■J^jji Jj-a jjSjL: 5-ajlLa ej2 Ajjlill Sjsll jj .6jjij]l 4 _iimj 

jjm_ji _ill (j_a 1)151 Jjl jdj Ajli ^JlalLj .Ajj2j 4AAixjJaj tAj >>nlal *>» *jjg £ 

dl_la£ll Ig JJjuU ^jjll dbldjVI frlill ^AC- Jjx Luili A jjj ■ jaill a!j£1Ij ^gjIUI 

tAij» d_ II j t Ajjm jla ljjtdajfrSlI dl jjl _ill Ja^ujjj ^jll A i■'•n.a.all Ajdl 

. Ajjill j 


djLaSJI (dllUa [jl) dldjj (jli t^illS (JLa-a Li£l_ui f i >iia.II Jjl£ Ijj 

Jjll JJ A il Jjj £j IgJ Aj j£-all dll annuli A L . „l jj Axd ji v^' javi 

'-J... a> A L ...I jj A ■ dLcjcll A j. >.1 1 (/ iIa^II dldjjij AjjlLaj A_al*JI Ajjmjll 

(Zj W dl jJJJjJ ‘dl—jjjjill Jjj dbljUjVl (jli tiillU A^jVi • ((_gJj-no3 


jlIj V aua 7 -II dljj£-a Jjjs -j■ ua ;_)£ lgjjl*J 45 ^!! AjjJal jaSVI dlijulaJlj 

i j_i.\j Ajjill ej2 jjgHal ,_£Ajj dbljijVI ^3 Jjl jjllilll tdlj .(jjaaijll Ig >>».,) 

— dl)l _J dl_ j£jj J). ■ -j Ida_jl Jjj_ £jjj Aj 11£11 Sj£ll iJSd 4(_£jjjui La£ 

t ^_cjUaJl a_j! 1 £ 1 I aISII J ^gjxj I.AA .AjjSj lAiladaj 4A.j.injLljjoaj jg-L 
4^—3 -LjLa-JI Jjj 0 ^ u>j Lade lgJ.ll) ^jaII Axjll-all lluld JjjSl ^^jIIj 

_ 2 Jjlj . ilDUl JjyQ Lin (a jjj. dll aMII Jiaj Idajl Igjl jdj 4^1-aj iJLx-a 

dl jjl_jli Ja_ui jjj ^gill AjkdLa-all AjiJal jpsVI 4*llx^ll Ig jjm1 ^gjll dUdj^l 


Igjul_aj ^gjlJ_II jjIjII aJI (jli 4illijj .AjjSIIj tA Cj» ■ >.11J 4Ajjg' iLljdsjjgiLlI 

Jjjiill Sill Jjl_jlj£ll jsl £j! *Aila jj.j alj ujj jj jl./Jl ^J-C. -Wu.aI! 

_2 JjSlj <■ A J<J . .ZM $ 11 j jjj^Py 1 Ajjiaj ^2 Jal2 jjj! tAc jUo-allj Aj j j wnill 

C(_-jill '-ag3 SjjjjilSia J >ji«4 Idjul JjIjIjSII JjLU — Idajl ^jLa-all ^jjdll 

jli_jjl LaI^j! (JjLsjI/UI jjajj*J jd .A tail t Jj^aV! LagJ J;V l_jlai 4 A mil 


e---. j-- dbi^vi a' • g p jLaJJ |M.a%JI La ■.. |j| A,jv>il jj 2V1 dLaill 
^_ill ^dl jjjla. j 4 Z j W d: jjjjJ 4 dljjj j2^ A , d ^ ^11 A j, >,\ jlaV 1 dLa^ll 
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A_ajlix ^l__j lil^pdaj LaLel 1 ■ '-'» » 1 g 1 JaSlxull - ■ aaII Ifr-ijLtj 

IJjjuiaj AxJVl eAA ^>Ail 4(jjlj*-a]l £A_jxjll tyJa ^3 .(LixiuAjja. IjLxx IAILx) 

tAii_ij jLxlllj ^gjlslll (_)\■*■ xll ^3 L»*ii.ii* ^1 ,„>yi ^jx'V jjl ^3 L— Umll IxjLui 

. LgJa_j£xu ^ jlal V Lg-jl <_Ujx1I j 

4 jllslll 4_ll£llj ^jIa II jj>«-itll (jlj Li& a j ■ all ajjxxall 

^_lc- A_alir-xll ^IaII jlllll dlljjlll (jx I ■*T> Ac. jUaxlIj AIxISJI 

iS J)3‘^ i_j£l aKAxII i" '1 I' — (_£jlxjixll £"Ajxill ^3 jl i.nil 

dl_a£ll ^ diblA-SjVl us _a jjl I g . v .'' "J AjjIa ajll Aiiajfca jjj£j 

Lajj ,Zj W diljj jjJ (JjS aA juiSj Ajl jAjj La .Aj-olxxJI 

IflLa Ajjlx^UI iJjIaIajjVI (jli tAidXjJall ajill dALaLa. t-1AxJjuiaJl lilll (jl 

1.. .1>i Aj > j ■ ..•«. (j£j aJjSJI j ^^jIaJI jjxxaall ^gA <■ <m» . jail jlllll AxibLxx Jj-oSj 

j all <jaJI La (j£lJ .ZJ W dlljj jjall lga3 (JdAjl Aiuida dll jllll 

J4 /,+ djl_ (J£jAu V 4^al_jll ugi ?i_Li»aAall jlllll diLLalaJ a!j£JI j ^IaII 

1., _ ,n,ui j Ajdal jlsVl d)\j jj jail ljIaIajjV Ada^tx Aj*aI j 4KiL W j 

J_kxa'il _3 jj_Si (JxlSlL 1 glllS (jl ^tdaia A3 JlllLj iAjj^j^SII Igli-vd 


A _SlSlIj (_gjlA_II jjax 3 _ill (Jxxal <_jLs 4^A (jx ^C-^}ll (jjic- .AojuajaUix^S 

• l_3*^ l)I jj V JaUIxII Z 

AAj_ill ^L_pl Aa. 1 Ale. t(_gjlj»xll ^Ajxlll (jx (Jxillj tAjai.lj jjx 

I diljlllll jjl t jLlc-VI (^3 AxLtll Ajuaill 

(j__x .A _jljVl ujLajjx_aJl All^llj ^gllil! jjj^alll ^3 1 ^ a, ix , v ^aLxj Aj_j11I j 

CjI _AaC. ^_3 Ja_xjjjll! ^gi i^ljLxxll Z (jjjjJI ^ L'^ Aja^Ull 

(jx Ajj£x lg-l£ aJj£ 1I (j_j2l V (jl ^jllxl (jj£xu aAS (AllAiixjAall dll jlllll 

dll jjl ^jAaljll (jx .Ajj3j tAliajJaj tAj ■ ajlallit diLal^xul 
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t4„u.i _-JaLlj-adiljpl_ill A_•> nj A _ Jj£J1 ^2 alaJLuj ^lll 

J) _ JC ,_£^)i,1 iJjUII y] j! jyj& |_53*^ JjAaIIj 4Ajjil1j <4 Qj» . >.11 j 

.Aijyua 


1_aC JjjjaII ji JjVI Ajla.1 fLi tlllla ^glll A. ■v ■ >»' ^11 aJjjaVI ixl 

Ijl .V CjUu^JJ AiiSJIj ^lill JJ^SII ^ tiljLij Jl£ll Jflill jl£ |jj 

jjl ill (jl 3 4 (j jljal J j Jj£ll j»jj Jlslll JL^aII A_ia£j IiSaI La 

Aj-.ll£ ^gia. w V-* a J Iajjj aJjSJI j ^glljll jjj-aaJl ^ i iij l_8ja: t ^ia\jlll 

•Z ujjjJ' 

^_Ij ,_£Jj_J ^glll Aa.jj1a1I AjIV I jjl ^glc J^lll! ILajj^aa. ^gJuii (j£J 


^cljj ^jJ .A^iJatjAal <."u>nl y jjt^-Rj ^jtn> ^glc Sja^aII AjjI ill SjSII 

^_a jjl_ jj]I J (_jjl__alll! J& (JaasI ^jC Aljj t *1.41 II Al ^aLoll AjIVI ya s^aiLia 

A±iu i_ill A-.-y.fxt ^gALalVI jl.Aic.VI jtiicVI ji.Vl Jic. ^jLucaII £• jjAill 

^ jl— oxaII £ jjAjJ! (jla i Jllluj .ijjijl! A jjJal jAaV' lIAaSII CjIjjjjJ AaIxII 
.aZ&\j j]l jjaosII (JaajI J1 Ag a l!n*i (Jxsll: JjSj 


,ji 4(_£j1_ JxaII ^jj_aill _ a 4a1 1 j U ua H ^^Ic jSi^aII ya 

A_^1>llj oJjlj-JI A^alJiaV! ^Udli ^ JLS ^1 CjtjljAjVI 

t A U^)$£JI Aj Jjxta 52>U1 <-L)1 it Ail 11 A Ii a J Ji Aa^oIaaII 4 (j^a.S/1 j' jjjV' 

e_jS tjAjj <i 11 i ' < 4j ^i-ll V 4Aj_jil'J a4w.i^i!' j 

.frL^pjall ^gj ^jSj j1_>^y Ual£ oa^.j \Aa11 jJjlxjll jjl V] 


CjI — aSJI j _a AjJJLaliU'i dilj' 1 JjjVI (j-a AjjililS AjjI jll S_jilt l_>L. ■■•<■ '-a'l 

tAa _aa _c jjju] _jaI _j^a ^jj>^aV aAbjujI jj a • - All a^ 1 JAaVI 

Aj— 4A»1^)iaV1 ^jl_AjJU .oJ_4JC J_jaI^a 4l_u^)ij AJa ^jajIia Laijj 
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-gxilla jl Lax t4jj£ i__sjle. jlx illLaXuti. 

lAjjjmi'Il 4j3lxxll £ • xaj V 


E~ = p~c~ + (mc~)- . 

A 

t p = E / C 4£/IxHj ^ }-ir"' ^^xll i^3txl! (jjjjill 4 jx£ <_sjli_ij 

4__aUa | i >1 jl >xj . E / C i$ jLuj V ( _ s -lal jxsVI (jjJ^ill til^sL 4xx£ jli 

l" < 1 . aUa 4_IV3 j _ill jl c i tj» . >»ll jl t ujli liit-gj^-£]l^ 4 i-s .Til Jla^o 

tllL—SUaj _j axil 4 ix j! j (41a_uili " JLa-o 4 ■** ^xl! 4xjJal jiaVI tllLoSil 

4xjJaljx3l 4-oS 4jj_^xL.aj ^ill (jxaL-axxVI (jxjj t4x3_)ili 4-j.jJaljx3V 1 tllLoSJI 

t 4_i^jl 4ijjjl " j ^j^ajxj La 

4 I ■"., i .- '1 '1 .., -v <_S_^U 1 ‘" '1 ,'J* 1 ^11 lillj lc. 1 _ 'l*"'!! UjLi-a ^^3 

1£LxLu3_11 ^ _3 4x. u_xSalxxx j^£ll till jjlxll 4jL=w 4_ul 111 o jill 4x£x»jijl£ 

cii jfcn jJ <jx 4 _£_jL1x i'll y\ . .'1 ol^L jjSxj i4xx^x£ll 4jj^ill 

( _ s _(jx j3jj .4x11x11 tllLlaljjsVI jXjlajJ i—i_^x (__>xa^)xll IxgJ 

^ jo 3 x Ljjli 4xxjo^ll 4xij£<]l ISxxLull! ^3 La 4 ~i-t ill ^j^SII (Jli-xll 4iUa 
.4__Juxx 4__iaaJ 1 (Jlxtxll jSloi ^jill 4xi4aljxsVI tl)lijj_jill (JSl tlll5Uall 

J_jaU^oJI (j >i » i 3» n»«_i ^£lj .4W lill 4 j3xj 4j.1i 3 c_ijjxjll iillL t^uVij 

4jLLl 11 4lj/ 3 j 4,i~> Mill (JL>-a 4aUal ^3l£x (_Sjjjtx LxsjI jjlxj tejlc-l Sj^fLlxll 

jjxxll (jx j JLLl A it 1,11 4 L>.,J jji 4 xxjjxx 11 4 u*al jxSVI tllljjjtill 31x1 4xlSll 

4lixi_SI ^j _Sj 4_Ijli. (_jil! jx jll 4jl I St ji=uii -St 

4x_ilaljpaVI tlllijj^ill ^jxaJ ^jxxll 4xxjl ^jC. jxjjtxll .(l^JLxx JUIxjj 

4iLx—oil (jjSu_u .3 „L.ViC. .^gjjla. 33C. a LLua. i aSt l^-il ( _ s ic- St 4JV3j 



i Ctr = CCcSt 4 Ia^xC. 4xxjl ftlxil ^iJaljjsVI (jjJ_jill A Li ■ ,.l jj 4£._jlaLo3l 
;jj_i_j3 4ja_ tul_jj A _C-jJalxl! SjLxxll 1 }‘ = cSt (jl ^x«al_j3l jx 
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(j-4^ UJ-*i ■ St 3,'^"^' ^Lut jiial 

jLoC-l jjS-aJ . St _jA A_ia^jj A_lajjl _jj ■ (4i 3 ’ (j_JJ_j2 Aj^lik. 

,_5—JU—& lliaj) P Alp. 1 p U = P{E U / C) Ijil t5 It (j-Jal Jj3l <jjjjil 
(_£J_Jl ^_Jal jiisVl (jj_jl {jjjVI _y v ~ 1 A_^i_}x]l AiUall E° j 

*“ - 4 

y?^J 7V“ ^_)Lui_1*11 jIIluV! _jLLaJ E a jjjju .Ax.jt.uiLa AW *i Aj-aILaj 

• A-i^Uu 

_aj L_a al^jl (j-o ^jJal jjil (jjJjS AAjp AjIjA ^j£-aj t N 

A^.>UI ;, ^\ l ^ \f^. ^ 4 i-s. II l-> i US) 4_i^jil! 

r=/fi-^ E ')- (9.i9) 


j Ay'* ja n j <r = nr j r = 0 -lie. (jjlLAl ja jpJI ja f 

. Jjljll ^^jJaljpaVI (j^jjStll alajl JAajj A W 4i\l dIajI ^ 

St a J - *aC- Jal j^9l jjj__jj3 Aalia (jj£j Iaxo j»l.iiAujlj 

a<5/ o j—*c ^—Jal jial j j— jj 3 AiUa JjSIui • A£“ <x.h/ St * A/"" 

<311, <jUS ^ ‘(^■ n ) -AE U ozh/a5t = AE u /a ^ 

lj^A\ L JiC. (jjjjill 


AE> 


AE* 

a 


hf a hf f a-r \ A£ / a r 

= — = — 1--«) = — 1 - 

a a V c- / a V c- 


-it A n» a ^gjJal jjsV! (jjJ_jill (illj Ajlla ( _gJk A/? / CC — hf / CC 

^gA ^gj~to\ f^J\ (jjjjall a_iaS ijjpAut AjJjc. r = 0 

AA£ a „ A E$ r. a-r 




-a 
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(jl—Jai _3 n (j-a A-a-ilSll ulilj jj jill J-iE- jjl (j^aj^al 

A— :.lic. .x jA « St jj< a . al l *Lul Ig-L-al^aJ-a! ^jj ^j]Ij <• d£l A_axa^-a3l 

^A X -AjiJal^isVl 4L)lj_£jsJI ^ ua% Aj-a£ jjj£j 

t A/,J „ nd£> = V = f ^ f 1 - ^ a,) ndfl . 

a aft a ca, a «*< ^ v 

X AjjJa! jjaVl <—!llj jj jill ^Aaa. (jx till Al .£ jV 1 (j-a A^JjliH a jill 

dF s a elf = £ ^^nd£2 . 


I— 1 


5r 


allljlj JjVI j) Ajajlillj Aj^jii]] ^Ic. ajjj-all A-Sjl,i]l Bjlll jjjSj Ijj 

<5? j (j-aj 31 $1 jjl 4_k-aj-a-all AjjJal jjSV! alilj jj jill 1 AjJp-a^Ul 

A‘yfr mJI j-v i CjIaLxjVI (j-a A-a-iUllj 

.. A_ fi 

‘ft 

J 7=1 

/ ^ c8ra,-' 


sell' 


* A#, “'*-ndfl = f t ^ ( 1 - ^ <* 1 ndfl 


8r 

A£A- 


nd£> 


/§ 


ytl c5ra, V r : 
A Epi 


c 3 5t 


(a -r)nd£> . 


(9.20) 




F a 


self 


—a JAC- (Jjl j)j£j 4 AjSkJjj 
AjIj£ Ajj1a 31 o jiI3 A j tii'll: ' ■ ; 4 t r = c8t j r = nr (jl a h^jLaj j 

* AEpjSr 

<= I 


a A£A5r /• 

=-X l -^rJ^^ ndQ - 


(9.21) 
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:D ^3 AjI >^11! 411a! Ajlda ^,T ^ J ^3 (J<olS!lll 


/ 


(a-n)nd£> — 



(jl A^aiL-a jIjjC'VI ^3 la^VI \ ) (_gi ^nill a.l£j 


£/=47r]T A£j3, 

/=] 


£. .Laa. (j a A—ajlsl!) Audi jj3^I i~I_j\_jjj^ill ^ ja-al A jKH AiUall 

(Jj^a aj 1 iili l§t (j-«j H frLul A i..-naall ^4 K AjjI^j dlAlajVI 

^Jc. Ajpljlll 6_jSi] AA-iu11j 



1 5 1 U 
3 St c 2 ^ 


^ & U/c 2 A ioSJl jli .AI-s dill (Jla-a AllJa JLoJ U AiUall 

1 1_AjLuC-I (jSLcu ^jjll J A W. All ^^£11 J La-all AjUal o^ialiall aJjSII 

. m U = U / C~ A j » u j la Ua-Q j j^Sll 


dl jjl_nil 


dLaLj 


jy I j\ jiftVl ^_3 i jVl 


_lc- ajAj_all Adlill Sjill Ajjillj AjLutdall lAj> ai.laLut-aj^£JI 

AllaJI aAA Adi ill Sjlll (jj£lu . i" 'M-41 dljjtjll ^ liljld 

(9.22) 


Fself = 


-m a a. 


1&^ l_8^r/s 

3 8t e c 2 + 3 5t w c 2 + 3 8r s c 2 
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j)-a lJ ic. jaaj ^j]l 4jjj**aaJI 4 JjSJI IajUjC-I 

(_g j I's j t 772^ 4_ljl*ja _3 .4_jji!l j ^ ^4 ej» ■ >.11 j t4j..ijl4lit iLj| jj\j]| 

4|_£j—s31 j l—LutjJall jjJla-aD U'' J £/" (j-usUaJI (2 j]Ij]I j 

AiiXjJa—l! djljjl— jU S^jial_La Si* j < <?f S t Si*' tSt^ 4_LajVI (j j£jj 

^g_3 ^^g-il l£ (jli tAjSjjoL>l£ AjZi (JjULuiaJI (jl 4 aj'i-v j^a ^c. j]l ^gic 

<j4aj *jj ajlll tijliic.1 jyfLaj 4-il j^uj (^,YY^ AjjljJI a _jii]l 

(jj Sjj t>*a]l 4jjUjL jl_uu3l £-a AoulHa ^^£3 — 4X- jL.U>n A i~v.ia IgJ 

j_^ul_aa-a l g ~'V 4jjj.^>a ^ , Y Y j ^gi m 11 4jl£i! .4jj£]| jljtjl L_Li_uljj]l dijlj] 
. 3;- : u m ■a jj^£ J_i^aVI ^gAj 4 <-s .oil tg \Api ^glll 4-ajliaI] 

.4jj3 j tA-SJXxiaj 

* 

4,;..,41 \LLj .g Ajiii jVI jjjc.1 

_ui A L>.jJ a_II Aia_>-ul_jj i^j^xxaxi -}_jlj (-a^aljoSl j)jj_y3 -i-ijJ jjli t4-al*JI 


/ s = /(‘+^) - 


(9.23) 


*_jjj£i (jl£ Ijj . Jjljll ^g-Jal jiisVI (jjjjil! 4^_^aJl eLajl r -3.1=>»J 4~')j% 

(jl_a t^U a'II (J!-v ^11 <il£Jl _^aJ L£_jaJLa| 1 ( _gic.l 1 jj-a Aj~t. >all 

<i,> il’ll jcJi <_jjpL jl£ Ijlj ijjjSH 1^1 j-a j; > ii (^gjJalj^aVI (jjJ_ji3l 

.^eo-Sfl 3^j l^l_)x (j_ jSau 4jli 4^<1 jSJI jjc. l.l*JAa) ‘(Jijbiil 4 j^a 


■ C ^ jLLj Ljjl o V- . .>41 jjljl JLXaU Ac. j ,jj LLi (Li t IijuimI) (*) 
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_ c A__jjV! ^^3—a <-Ar.j^\ ...'^ 4 ~i~> .* aJLa, LaSj 

15-^ 1 A mi A I-»ml 34 <5/ (_>®^ A.**t\a<& 1I 4ji>il jjjaVl lIiU jj jill 

A_ulj| & jS ^gjj ^gJl£ Jl^-4 

j_5r_ t/ ( 

3 5t e 2i 

liA 


^self -> -."> § 


U =4kY^SE pi 


i= I 


3>-a A-aJ)lill) A-iiJal jpiVI clAjjJ_jill -^7- ] A_iI£JI AjlUl l ■ <ajl ^gA 

f l jjl AjjA ''-v ,* A U, „1 Aj-^L&aII ^4?r AAm •va AjjI^j lIjIaL^jVI 

• St 

A_Lut jJalji-aj^£Jl diljjl 111 ,j _4 ! j[±i C-VI .ii-Vl Ajc. 

gr.imOJ AjjIUI (jli tAjjillj A i,j» i>i)l j 

F iif = " ,f g > ( r >.24) 


s _ 1 8; E U E 1 5r w t/ w , 1 5r s C/ s 
'”' “ 3 6F"?“ + 3 6^"?“ + 3 5rS ^ 

c * ' * 

djljjl_ J _ 2 ill a ~ J ■ ■'•> ' Ax.jUsi*]l AjJliill a !£ 1 \ l^-jl ^gic. J) > 11 1 

.Ajj2j A ija j A-u 

aJI£ b_j 2 bkjljaE.1 (j£-aJ Ail A2}li]l Sjlll JS 

CjIjjIjII ^gi 4ljLi-aj ^gJlii (Jla-a ^3 < 3 !*-* ( ->J ■ ■!> ^gic* bjjja 
jl_*jl i_Luiljj]! CLulal jjSjj tA % j% 1 ^ill AjjLmjj JISJI £-4 AjjjliLo 
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Ja—as —gJaJ L5 ^-S — Aj_Jjj-oS ^,Y 5_ijli]| Sji]! jl ^jJalj - A tj£ll 

JajAuJi Jj-a ^la j La-liC- Jj _jL-aa J-LjI j<a II ^-LaJ LaAiC- 

i—ibb_Jj2U 2a_aS A _ILiJl aAA J L-<a^)3L<a »j - uaII Jlaa-al! 

j _ & La£ IgjbAj JjJj Jll oA^I J ^j‘Aal JsVI i'ilbill ^j-a 5_jJJLa2Ail 

l — $jl Jc. (<\,U) J m * W1 g;J£ •(''A*') J 

LaA ic. 4 ja. ill! l^jAij ^Jll 4_ajlLa3l (_}abLa Lgjl LaJ ‘ A r - jl la a 4_21 sj 4jj£ 

(J_aaaVI < _ s _S jj_ Sj jn^ jjl ^_iJalJ (j*a3 i ^jjjA j^aJi Ubjlxa-a ^jC- A^aJj 

rtf' j m U (jlaljSJl Jllajj lAgJ .4 _j_jSj lA ajj i >1 j i A a ^ulalia-x j j 4_s^_$j-a3 

^ a- L ^_A21 42a Loiaj Lo^S 

jLa_a £-1_ul _ a *__LaJ La AaC- »J■ 4-ojli<JI ^aLlLa * 


. ^j > n-\ ll ill^la-a Jaljj Jll 42 j£2I • 

i—ll—la^JI CjbA_j_J (jj—S j V t J1 £ J' »-a J ^OuiS. laiimj LaAiC- 

(j_a CAbb_JjVI Jtlj ^J^j Le£ <il]Aj i4jx 1 j-a »Ajl_yII 4-uAal Js^l 

<jj£j — j»jlia JJC. i_jJuiL ^u.i-yll t1 xs-ix i Igj-raxj Aj-ciLa-all al)La£Jl 

A w .A 1 1 i LluijA La ^A t a’v 1 ^ J$l\ LiA. 11 [_]■»-». j La bj . LuauAjJ^ JJI 4 L-k 

A, ,^1 JiiVI CAJo^II CA!a!a 2JU f tUI aUJyi > ^jUuall £Aj^l JJ 

.^kjjaiaJl l^jjlsu JJ1 SAjJl 

iy> • J^' Lhj^ ^)j O’^'' 1 ') uj 

I-a jb-a 1_« ,-,j..i-^ (jj^ y 3*^1 L>° g LaS 44aa.l3 

(=- J ^ - - > J UJ^a “ills £-* iiSj^Sl 1 AasAj1\ L>a •^ JLJi Jlj]l Jjaj 
(jl l _ s _» nj 4j]laj j\ Aa^j^oI S_jil KjJa^s-a <£_) la*all ^A_j-aj]i ^S 

• J^' Lhj^ 
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'JLiljl.'i jjVI A _1V-1j ^1211 jji.aiflll jJj-al j ^ ■ i s"i lil jLa> i ^ i util IjlA ^3 

Jiji_Sj Jj £uujl JJC- ,_j«a 4jl V] A . ^-i"' ^ 4 j i >il jj'ity I iJL>La£JI 4jj!iaVUI 

>*1 ]~i Jj-al (J_^. Jl j-oJ! ^jC- 4jla.VI (jj4 ^lj <_ 5 jl.UI _jj)*«-»flll <_jj_<al 

c 

1 _a £• _jj S ifuj Lgjl 1 j 4 1 >i lA4 J2*.J <jl£ Ijl la — lIiIH^j^VI 

■— 1 jlS A _:i jiC.^1! ^Ic. j -' s ,j»i A j, >»i j^V 1 l " '1 „Cll ^jIHI . ^iqII /jjj 

t[^ tl ^Y] ^_jualall Jc. _JJ• > ~ >e " Ai-a f 1 a■ LliVjl^-a lilljA 

i'A. la£ll <jl ^oJa_jl j_1 <_g_<_j£] .4J1 j 34 Jj 4 ^3 4a4& <jls 

jl—ial ^ 3 A i^i j*> flail 4_olVI <jli ilojll I jjtanfl Jajlllj ■■IllLa.'') 4jj_ial jlsVI 

_all A _Jjj^lal! _ja! l-iall J IV1 ^^ic- JIviin <_£_}lox-all ^jj-ajll 

(j-aiia ^ ,® 

j ji^a_all jl£ lij La ^-A JdL^all ILa j^S 4_2i3l!Lall 4_uaO)^)]l 4 nJ-iflll (jl 

~JXj1 _jUa <jl—£ ^na ^jl , ^jlHoi^l 4ox3ljl __pj _)g lia jl>> ^jIUI 

4 _ jJlx-2 j ha 4il 43 ^^jIHI ^j^axall <jl JLaoa.1 (jaj4j ait. j ojl x mllj 

.AjtLjll ^jSJl 

4 4r_ <j\* tjlxjVI loxilj 1 4 1 ,.'% 1 ^jSJI t_J_j4jS?l (jH III 

fjj _£j ^jluia ^QauaJ ^jSlI ujjjjVI <jl Lajj .4A jail j»jlaj J iHlH A 7 wj.l 1 

lijj Igjl j4jj 4£.jluul ^oma-ll 1 $j4jj ( _ s j 1 I 4-ajlaAll <jli 1 (LjjjjJjo^.V) Ik jao-e 

I j_A .^jjmail a jMiall jflll i_i_jojVI ^ l>ljj 4l*jVl 4l^a>j i ya 

II ^jlJp'j | x_<Jal^4 |_jC. jl . ii~~i all 1 ' djlja (JjU .1 j! Aooui: ^ill tjl^oaVI 

Ifl » ■ ><' jal (Jill_jj^all £. _jao a4lxj__ul Jjl_^o jljjj._ luI ajl a 

• 4oC. jluuVUI 
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jl -i— .13 j jjjSJVI 4JLi. ^gi A^ljVI aJI 3 -ill 

£■ jLui_ jj LaJ_ic- ..^‘v'l jjjjSjVI LS^ J A^jliJI AjjIaJI a ja]I 

jl ^_Ja_ jj . Aj jjj-aidl ejiOl J»iJlj Ai.lj ^laj _)1 ■s. -« l ilk a jj£j jl 

l!jIjjIj]S Aj] 1 jl . Ljajl ^ jj-ajil ^ ajlA 1 g»■■»' 4^,1 J^l Aj]i 

e_i jlau t^jl__i*-aJI _aj]l A j. >»'jT'*V' ^IjLaSJI (JaUj AijjiLaJI 

Aia_oil jj A_ioa laoJI A.wal JlflVI i"<i -Xtl A-alaJI Aiioiill ^3 ^JLljoll £-ljjjVI 

I-ao, i£- jLj_ 2 l]I (_gic. Jb a j x x ^gjlj _^p\j jliljiilj l^AjJ aaV 

ujIjjIjJI ^Jxa. ^aLoij . dll A J"'^ II aJj^IIj ^gjIiJI JJ ■ jaflll Jj^al j^oiSj Ajl jAjj 

Ajjillj lA oj» iJall j tAjjouialji-ajjg^JI — ^jIjjla]! ^ijjij]l IgJtx j_Jxl>uj ^glll 
.dlljpllill ajiA a£j\>iliJ ill i*4.nrJl aJjSJIj ls jI.a]I jjjuciaJI — 

l^j oiljA (JLbaj ^jJI ^jaIaJI J_jj-caill Aj]1 jl Ja^. lilliA jj£L AS 

.g ja _o<a I^A .AjjlaJI Ajj^jII jlajVI 4jtL L-iajI Igi-^-aj j£-aj Jt^ill IjlA ( _g3 

jj—Sil ljjA.j-a ^Ikll Jjj_<aa31 jl£ lj>l LoC. jjfLi uf Jl^uJI jl V] 
jl£ lil tAjl jA alij^Jal La . LiA Jlj^ud! I^A ^glc- i. i> i lijl .-ilxjS/l (^a^ 4 

jjjoo_3 Aj^j jjSjjoi .^Ij jjjooS Ajik.j ^g-ao^JI jji Aj|^ tljajlj jlfLajll 

jj_£JI Aj4*j jaUox -iaJ jA tliA Ao-aj^i-ail aJVI ^^A tLa Ajjl (JDli. ^Ia 

.A^bjil 
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jJlaJI J*adll 


j^L^Vl 4*julaj jlSUjJI 


I jl j t[...] » LLulSxa ^jL V ftJ (j! (jL»L Jjill jjlaluii (jlai 
IgJ (jL«j uL£ <j£J lilmli <yi JjSu (ji (j& i_i£3 t l^ajj <ji 4lilLaL (jlS 
. Ju AJLa j%L ,sj JjXum jjjla ^1 joaj l-s^ui 41jSf L^UiS (jj£j 

.<i!3js jj£i J ^ (j£-u i-L£ ufijsu Aa.1 v 


[Wl»] (ju^ -J 


c_j_jjLjVIj (jl_SLojll Ajx9!j .ii.1 (jl aIuLuJI AjjlLlI Jjooaall lijlj 

^')».all (_ 3 -aE-1 ( 3 l^-Li Jaia Lj j jj jU _laJI (Jcaoa ^ic- AjjLjjjill jaLoia.SU Ajj_jSJl 

jL_uijfl jlal ^ AjjLJ yUl jLUjj s AooisIIaII A^ jUuill djI^yjLil ^LjjaJl 

J_ioajf A_xi A Jl ^gJJ (Jjjos3_j]1 (_gic- loJaji L-iC-La LojIj t Ajjj > ^i^)Ul 

jalSjll Loajl jioiSJ (_s-^l ^4j&lj_JI jjSl! A j >» il ^^jlill J_ojoas]l 

jj_a ti—iLalajJl &.AA rj‘ ^ ^^3 . Ag. jlla^ill AjJliill 

Jj-«a_JJJ Aooi_ij 0^-Ul 1.3A IjJjJj (jl (jlSosVL (jlS lil LaC- JLuj (jl J_l)-al' 

. A_iaj»a£jl ^Aljiill AjtjJa JjLuj 


j_ At Aoja^ia ij*£J! lSLjl£aa (jaooil A .Lsl—loa-l JjotaUl IL& 0 j*J 'J 

^gpajjrf^ill ^joia. 11 _jA La I Jl jjoJ Ajla.1 i— tUnm AjcL_JI Aj.1 « ill o_j£s jjl ^JoJajj 
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JjL jail (jja^ill J 1 JJAJ Ljajl (jSaaII 3 -° (Ja^J Ajj^jII aL& ? (jlS-o Jpl ^^3 

Jc. g.J La-a £-a J^jaIuiIj J-a Aja j-a£ll ^1 > 11 % VI 

1_lajlaA. i—Lm j] 4 ^Luia.S/1 3 I w-. .^ju^aull (Jj].lll 3 V il^lajJa 

• (jl^«jl' ^ jS 


?4_jC j-La jji 4j«aj,a£Jl AuLulL^ail ljVLajaVI Ja \ * , ^ 

4_jjL»Ja J i^ll 'ife jjl£ Ijj La _jj£I ^a^A j 1 S_joji IL& ^3 

V -» £11 l£jjl£.LaI 4jH /‘i-s.VI 4 » mLiII j jjl^a^J! J_^.j |jjj * 'jl ■ Wi jl 

^.lcJ .A Lyala £cjaj^ _jA La£ ^j^SLail (_gjamall ^Jc t_J_jLjaJ jawjJ 

(_£ jOui_all ^_ic (jj—SJI 4_ jJulj (_jl ^_lc JjV -J -la>.jJ V tiillL j_j-a ^>C jll 

^_lc. 1_gjc 4 alia. A 3 j£j t^£ll l^jjLLxa ^ 4_j3 (J-oaej (_^L11 4(_g j^)£j.all 

^jOui a ^_lc 3 I £^3)11 3 ■ J .J-i.i »y<j 4jl3 ^Ijlljj . [_£j^)£Lall (_£ jJjuiaII 

J j "'ll Lja_j| ^Jaaj /jl l.jauja ^jJajS-J 1 L& J j-lJJ . Ljajl ^£11 1 £ J 'll £j .cr 

«4jlj_-Ulll Jjl jj_JJ 4j| jJjJ Loxi i l _LalSjl-l 4-JX_j<a£ll ^LuCkVI (j -0 -) LS* 4i<al£JI 

.Ajcljjll Ajjxjll jJoj Ag_v J £-a 411 -V r, V (jJajlxjj ^£11 ISLjl £jal AjILcoz^VI 


44 _Ja^lj (3^3 . pLjjjall AjSjii. A-ajl (J£ 1 I 1 J 4 ja*j Ijj 4 (j>>al nil cjllj 

4_IV jj JLi_S3 Ao^aLaJI Ajfuull 0jljj j£ jy C?*^ (J^l^ jauiij (j£-aj 

Cjl3__Lull 4 4^1 -Jj 3_a jiC^—ll t _jic- i(_g Aja.ljl! (j-6J 

0jl—jilt J LaJj 0 ^£ 3 * ( _gJt ijj^A ^£11 l£jjl £ J a] A-lll ■al's.y I 

Lai Ajl Jjj I aI& jll ^JfA ^ _Ll_lS i (__ )*^ 9 il l 1 ^ 1 t A . *1 -A 1 ^ 4 1 ^ A-LD^2kHll 
( _ s JLiua k 'j[l jjjoiijll 3 I I'Lil ^ Ajjiuull ijjljjuLil] 3 l£- a J>H 3 j^J U 

^ _3 4_l*i i_J_(Jjl ■ 1 •»■ aa jjjul ^£11 l£jjl£ ja! ej£j^oll t_j_^l^£ll 

. Lut3lj 4 L >it all all'll ^jj^all ^jjaSLull 3 ^ IL] La _jl AI jA j,jg£ CjVL^, 
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Juja jjfiJ Aj-aj-a^ll ^LuiaSU _jll cl]jl mil jl (__jaljial j^Lall jx 

• t ^ r J ^ a*a*s. 1 i o c ^ -J .i t 1 \ \\cl i | ^ \^ t A 1 /i( a l“ ii .i il 1 g i Liis^atx ^ 

A —ajjSJI Jaj) jaaJl —2 j Lojj 64j£jjjl)1£JI aJU^JI ^ Ia£ iAjI -iS 

c^LuaVI J LU^Vl <_L-aj jjlj jaj j^j L-iajI JxKIlj SUa*-o AjxjKH ^LuiAjU 

. j_!_j]ajJ ^gC-yJayt JLaJAj/ (_y£lc- _jjC. tALojS-a _jj*Jl IjuS^jatLa U—ULl aj 

.jajUll ^^JLjjAjll JAllI (jjaSljj jjuuiSjII dili jl (Jjla 4*J (_£ jj ^-Sjuji 

(jj_K*j I * ^ lya»._y]_^xliji jl j_^uj] ^£j| KjjKjx (JLaJAj/l jK |jj 
^gjLuj (. jjS jA ^^xjjjall JI>J (jli tl_iA _j]jlail Lajl j ^ALaj£ja ^yiJI lju3^)Xua 

Jl—aJA^/l (jl A j j»luu oil (j—a (jj £j Lejj . ^C. yJayaW (Jl aiaVI ^a 


4.^a j • >>»' La£>| V jfrA<a jliSluua — Ij y&a jl liHuut ^ j*J _juJa_jL<JI 

J l., -uSlI 4,.^l l ^cjjl jj]l_i 1jsj jjjj]| (j^-aj V ^JLLLij t^4_jjjlj]| Aj4*_i]I 

4 _ fi-y JJ JLII Kj il ‘J *> jyj (__yoaljj]l jj£L 443 tdlliS JLaII jl£ 3 ] . Ajx_^KJ! 

? uAH'K jUa JIaJI (Ja jSJj .4j<o jLa j/ AjcLj^JI 4_}4xJI _JLaj 

jj_£L I_gJ liJa ^jjll) KL AyDUl 5 j4sj 1I jl 4 JjIa] £a_ujajj (Jj4a2l 

j & jj£j Lajl AjC. AjJLoOaI ^>jajSj j/ ^li^jaKe (JjaL-u-oJI 

djlj^)Jaj]l ^gJI jJaJJ tAjjjLjl Aj. 1 i J| Ajj_p $, JU -O (^ ‘(^jSn .juSjto. (JJ^la 

I_gjl ^_lc- (AlqUJIj Ao-aliJI 4 J w ,|\II J 4yjjjjjj]l K uK_ua.ll (_Jus) 4 j, ujl£]l 

(Jl _ln'i -u V1 jl £ I jl (4_jjlj]| J . ^4 _ JLajjJ ‘■'‘'.,1 J jj A_uaj*u djljjiaj Ljajl 

dJj j-a ^r'na __yC. ^JLjlljj (Jjy.y a jjC. jLiLux L 5 ^*J LS^J *^ 3 

jV t (_5 -uJaLJI jjS ^C-_jjJa jua]l J ^ j 1 ’ 1 jc. l" i i-ll"'!! 4 Kxj jK ^un'u.j.ull jl 

j? 6 u -ujaLa]! dljUI jl (_^4kj 14A j . Jx&]Ij 44ajj dl4au 43 ^^kjaLall 


^LUJU 


(jjall Aj^ajj jSJj .AjC._ju4a yc^ LJLoj^I j_J^J jl j^ a <all j-a j^J j^l AjlO^^UI 
tjl Lajl Jjj ui ^g k- iAu4ja ( lIj ujj jl j diljjjlSJl J 4 A~LuIj ^ j4 juail 
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jl_2 jjj2 jjjjSJI LaJUC. — 1 -s.j-n..^! (__>iu3 iil]l ji -ajj 

jl jx Lso^at j (JjuI AjV (1 jll ^x'W jjC- Jjy V ( ^ ? jJatx]l 4 S_jLx 

/•|;\ 

■ UJJ-^V' J - Ltf*^' Ly 1 

Aj&j i-a^oU \ J I 4 a v j e. V (_)ja <. ,i /.ll ^jxsIjiV j)\ 4ujt3l ^ J jJjj II] 

jL-^yi r 4 ^ J i_j] jbu l < j<: ^ .ujji^u jic^vi 4 jUi 

<__>Ia *J Luto^a IjjJLaj (JljuJi IIa (_]»%j L« jj-<a_^xll] LS a._$]_jlajVI 

ts—* <^j—(Jl _aivJoU jl£x -^>J4 V 4jl_j jjill afru *»*«■ _^A ^IxiaJl 

j-lu .lie.joJajx _]1 jlS 11] La \^ ij=j~' ‘^Lcx]‘ jSj IgjV 4jtjjJall 

oLaj Ajaiij c aa ^xll jc. _y*4 L^-jl i_la L V 4JVI" a^yg-ilJI jiLxjjl 4jjix 

.(JLaJ^.1^] (S ^i]l 11 a 

jLii-JI 4jexJaj 4.Lxa tljll i." n«jl (JjiLuix]l 4_uti!j jl 111 jSJj 

^_jll lil _alui_S! lilll J (jxal_jp2l ^ajjLill jx3 t4yx_yxS]l ^L.i^kLU ^gjl x"i~aVI 

- 

jaall ( _ g ic. < _ s Jt5l_^il j ^^julujII JljuJ! 11] .<u£i ^ intrinsic 

4 _ ilSxL jj _ Sj (_g.i_ 11 iJUxll (_J.Ji.1joi ^.lc. i jjjjSJVI 4a j.J-a ^^A Latjlull 

jl_Sx j]l £Tlj) „. -x*i j_ A L_x a j_1SI .‘Ij.W'n . jjQtlill J>IS JDLi. jx j_j^)x]l 

ii-ljj 1 ] J—^ I - ?'i ^^)JOL0 U/1 lUi (Jl<a"'">Vl AjeyjJa 4jioa4 alulS 

j_Sou La jjJj 4ji>>s11 i^llj jJLuj L)1 jlil] 1 s ja^ j_jSj 42 .^jJlaJI i".ra.i]l 

o^ 2 k.j JlivL J2 liili jV IjA Jjl^ull ii]]l j^=>j j] Lij] .^Liljj jx 4 jl 

4jjl j jx Lg.joiSj 4j. >»all JjLuj i_ S^jui 4iil]l jC. Ll - oa2 .l)LalS ILi-aS (Ji^fl 


^—Ic. jS3 ao& jjji£ipU ^ j'- mil ^uoiill jA ILs 

jx ujAj ^ jjJ&WI jlj ^4aL 4iS( Lay^ -o ^)JC a.-alll 1 Lift) t 

Jj-c jjjjLlIl 4_ilc- Jjl Ljjj la tJaas Jio.Til) ^.1 

• A-aiLaill ^g-lc. JaAJ J 
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j_$fij lx ^uia. tiljl ^A j t4jL3jaxIi _jjc. Iff ■ ~' <ajjj]l ^Jl A oh-v. ^ 

^-11_xJ. ^J\ tdjLai II ^ ■ >1 oSj I _aJJJ t jxjll jx j _J *' ■ "I ' 4^.1 JJ Ijj ' jsn** 

s—4J ui • jxjll jx _^ixluix ^_u»i's 11 4_ja«j jjfu jl lx -a ■ jiai 1 loc.jo4a_jx 

V jx<a_jxJI Jl x'lTkV I 4 _j^j (jl j — 4_uiA4x 4.%jTu ^Jc. (Jj/v^-j 

,l^_uiij ‘i_jj*j‘ ^ 4jta lUI jjSj jl a jl"' i uj 


jlLx jj| AjLuhj | ^_ r xjx£il a ■ ua It AjuJa \ * , Y 

Aja._^xll (_>xal jc^Il loll xl-sl I jjjuisj Born — ju^W eg^ >c ~' ^ 5 Y 3 |»lc. ^^a 

4 4_JLaJxll'’ 4 -v J j! jl £ J_sal . (Jlxx]l jj.' ■ " 1 jj; j~'5 ^ I — djlxJjxaJ] 

^_1c. _jjo*JI Jlxxa.1 — Jlx'i'sl Aa^^x Ixjjj 4o*alj 4_a.jx j£j jjjj£iyi_! 

e 

- ^1 ISjjlSiJ t _ ? 3k.j_jxj]l _jj■ .ia'll jl£ . jlxx t4-JJXX 4J-aa'i Juc. lx jjjjSJJ 
l4A l4xo*x jA^JI 4ix — Copenhagen — jjjxbjj ^xuJ 

.4_Jjj/l <." llxj> u - ^ 11 Aa^^xjl L_ya\ j)~vll ^jJlxV^f I _^>»n<~ill 
^^Ic. n%j V 4<iUj jx ^>C-_JI ^gJc. ‘^SJI I^ISJ jalg-ijjSi jOjxSj jl 

jx _jill I 4A jlj j5l j . (_H>Ub jf lx4iC- ^x _jx£]l ^j-artll 4oA IxJ (Jl jxu 

(4_j^aull j_x cs-^ (_ 5 ^l a4aa,jll Llilxjlxxll jV ‘4J ^. 'wx V 4iluiSfl 

(jjjl 4~kjLul^JI 4j)jiaJI jfL! .Axuljaj jsj Lo jC. 4jiuil jjla Ljj£xJ V 

< 11 t e * e e 

(j (jl liAxia ( _ s xxuSJ (jxlL j! Jj2 j4 bj>_^x j_^J jjj3£]J (_^l jL AiSJ 
_JJuai_SJ _jl (jJaRJ jsll 14A jx 4-^-^11 dl^)^ I . lx jl^x (_5-3_J La I Uia 

jj SJ V (^jXj *SJI ^ui 2 JI jl (jliix t A 3jlaJx j»C.I jx 1 J-«4aj jl j3«.lgJu_y£ 

dS_t j—ax 42klj j^l 4^.1 V . IgJS V (jill 4alxjJ| Sjaill al£l ljj^.jx 

j 4j- xj _jA lx ^>l »j 4^1 V 4jV IxilS jilll (j^j . 4aJI jxa-xj ^cl jxll 
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a_J j_^^Ic. (jl£ <j iLiij i j i ( _ r ixxJt t - .* . <i >U jlSxjll 

S c 

. HjLuiI A-Lal&a JJC- ja£Jt IfLlilfu-a jji ^Jb 

1 o 1 1-» .4_j_a ljt^ jjjaa l a Ajjt jAV 

Aijiib ^ JjAsll jLuia JlaAiJ A^.jJ ISjjISoa] 

t^ Ut ^.lasj A_bOi Laljoi^ (jl£ .(JaJjaJI L>* IjJjS <_>A^) 

jjj £j A 5 UJJ (jSf A jalS A f—^ lOL—il£ 1-a] 

jl ^ <jl£ Ajl AjjJaiil Lalu ijjxxi J>aj Aj£ Jj^a (jl^-a gi 

0JJ _^WI j liOa jjai Ia) .ASjiil jlfLa ^J\ jLAa JlaiJj Auk. ja*J 

tf 

* 

I a] I aI aIs 4 J al£]lj 5 Sjill (JjeJa—J £jLo g)-a La £■ jj AjSJj UtaAajxla 

^^Ic. ^iyij tAjLaJl oAAi ^ iLOaj ?A ~Vrf > Aj j^s J ^j?r»im) V 

<j A—5 1_<u> tl&A—jt gplsj g-311 4_L5jJI L3arJ jl$il jl UJJ^V' 

<j-a La lfi._jj V j (c^ 3 ^ AaA1) ' JA*-“=» J .A- Umj l 

(j* , j a.^i jjc. 4aLAa A^j^ll aJaSI Aj 3 jjfsJ ^aH J>olSll f - > . a . a v! l l 

• ^ >■ ^^ IaA ^ UnN Ail (jdlSj La L«jb ‘l£J 3 -^' Aa^.U3I 

^luL—ailS ~ j■" aJI—4 a*j^il A-Llij (JaJ A al o a ^ a CLiVjLxx iilljA tLul£ 

p's^ l Ki'K 1 'Vn * i Jj AaJj JjjL lAAsJ .olvlc-l CaL j» i<q]i J] A-'A^e Aj-aj-aSJI 

JJA*J' u^y Or?'JJ-^' ^J- 5 C5^ gr^J^' Ijj^ ^ uW 

Ajl t _ s lc (jL£ j3 . (jjUt-o (JLil^Li Jj 3 - ajIc- 

j * 

fjj _£j (j! wIIa l_L 3.jiaiV ‘UJ^J->^^ C3-9 2 U^" 4 LS* L$\ ‘ 

J ^ 

J—£ (jAJJ • ( _ r ^ajV! IgAaUa {jjiuu .i ^ i_ijaa3l ^Lu tjA^-jjAA^II ajLI 

l_>c j-ai _Ji _J A_S .^UaS (JjiJ JlaJ! jl Ajj=>aiJIj j»£LI! j-a 

^LJj L_x (jl 4_2 .jaJ JjajjaII Jj^ AjUH jjAj j*j 
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Jjl Lojj . j <—>J>aJ 4_laui jOa 3I 4 x Jill _jA 3jJJ^>aj 

( ^-jl -Li fjji C- £ Jo^ jjU AiUall ,_g j' ..1 <1 ^IjLoj tilliA 

al_3 . I_)i- 

_jjt aAI ac. jjji _31 


_a . i^a_i^a 4 3-i ...j* .^31 4^ ■c 11 — Ual_«j 3 >j \g 1 >»» j ^ilj 4 '3->a31 


ja^^s]! dl3j ^lAY Madelung ~ ^ 


_Vj| 3 1 >it \ 1 £ ■ ><» j ^jlJj *■ . ' »->a3l £4-aa. jl JlSjJ ^^1131 jjjpSi^U 

^j 5 ^iJaAJ (J JLU AjjIAxJI ^jjaSUVI 4£.j*a J ^jJajI . 

3—o Aib^jaj l^J ° yj Jjj_j 2SJY1 Aja .juj j! !1 a ^jjjlj .c j. >»3I Ac.jjjj ,jxi AjajiI 
JjSj jl 45 -ijJj 4 jaJ L5 i*^J -uAjJ^ ^_)_>* ^ JjSj u' 

a 

^ L&Ij^q Ajdo im JLa'i'\l ^Ld9 ^j^£j ^l£a <_J5" ^-3 /j jlo ujj&yi 

SjJ! 3 u laI3l ^jI jj _C. _*il a!£j^ui (_}a_j 4 i31vui3l ii!3j j_^o 


3.1»l.a JjJ&tyl i jA (Jjc. I*-3 jI Ajl Aijia. (_JIaj (j^3j t(j4a.jj-lig-31 

i_jl (JjIaj La Uajlj) — Aja.j_j-a3 Aaaja£ AjfLjlSao AIj'lLi] o i& jjl . ^±uiSLl JjjJ 
J_ol£jl ^—a.a.,31 jJxjij 4 AiLiuSI Jj 3 (jSlj ‘ £->-<=> jx3a Ajl ^.Ic. jjjjSJ] 

4^3 lj (j_ 4 _31 4 l jSxJ V 4-ja._jA31 Aj3Ij Aj 3 (jjSj V i_jill 

^ (jjjj^JyI jLiojl L_al ,0^31 


_S3j 4A&L-in X i 4 a a L—jjliL _;4lc.l jl ^ jj3-o ^^3 

. 4-aa~v i\ 1 ^j]jLa *^ C ’ «^llj ALo jLojI ^ai . ^jUaji^-a 

^-a C-^ s\ ^ cAjIj J_ja 31 ^y^J*3 A^j Jjl Jj >h 

A —Aj—j 3^^ A*jlkul — A ^C. 4jl La A^ ^JJ 

^ Jjj^] J 1 j' ?T LilLJ i a! V*3-<\c. ^.4 j 3 1 a . l nm\ l | A^J i ^ ^ a\ L> A a Ivi i 

J .A a ^ ‘ilt Jj-o ?H*»lfl-a J JjS ^kll lA^rwj-a Jjj£J 

4—-LiA^ ^ )ninl ci^jAiLlc ^jC. ^ ^^ A^j^j 

JL_la 1^1^ Li jpnirt JaL!l ^ J 

'—A tfl^AiLia AAj^jJaj i^sLuilSl i ^ . 4_u-al ^ ‘■" ^ A J ■ ■• ^ A_j^j jJt 

. ^jC. AjjLj ^Uax 
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Jatallj jl (jjjpSiy jfLaJ 4jl jc. A^.1 j_$\ Ait (JjiJ 

_II (j_c. 4cha ^ 4ja.juJl Alillj lg_a2 j_j£j ^^jJI 4 cla'jl (JS 

I lajla-v cJliuul 4_ixj>iSJ| -1 ■ n«vVl j| s^oJl s3a I jjjj 4^alnj ^311 A^.^11 
e_j jj_o Jj-iaSlj 4 -v j. :-»jt j£xj __^4 4^^*j Lijl jlaj Lo . jlS-a jll ^3 4_u 
.[ 1 *1] Ajj^a tlAjjjjSJjj fil^ja^tll i_)i-l-^l (_jjUj 2JLi. 


4_iUiall cl)L_-ciUaJjVi _^jail “4l]j ^jjj^Jl cS^ll 4—JjLaJj 

_i-iajj (j3Jl (J^l-^l |kt^4J-6J $ljj L jc. AJuLuJI ^ic. (jjjj££)U 

jjj__j£]l (_JS tA-iiilJl'l ^Jj ^jU.41 _}jc, . 4j-j)i]l (4jljj jj£T>U A jLJI 

(jjjj£I3>M (jl£ 131 LaC. ^jtjJall JjjjiM (j_j£j_j XjJa^adx (jl.„l££ .li-aj ,_£4ji 

(jl__£ 13] 4 4_jl (jja^al l.Ua..Vv IjJjSj .AjiLiJlj jl (_}j 3 jLlSJI (4U3 _jA 

J_£ .lie. jL£ll djl3 J)j£j Ajla 4 ( *j-ajjux (jLjSS AjjLiJb j»3ajjj (jjjoSJVl 

j-ojll ^vQ _jl 13jj£j (jjJjSJyi (jl Lo-o ‘(j-°_>^ j* 4 la~v 1 

^^Ic. (jjjjSJj J£ <—ij k /vil tiii!3£ (JLaJI jl£ jSJ . (jli £ £ 

ia ■=‘3)1-1 V 4 Ski j (juj J3)la> jx JaS3 ^yaj jl AjIe. j)l£] j t jjlc. Ail 

j j_ £j jl j_£Laj V j) j jpSJV 1 jli 414^J . 4_uiUill ^ic. (_Ja-l Jij la-a i ^ I Axe 

1_ji_j£ 1_laa. jj^ lj' 0^4 V j I 4 jx jll •■—lllaaj ,_J£ -lie l*jJa_j^a!lo lilj£ 

. jl£-j3l 
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,j j - d l 4 ]aa ^ i /j I ^ ^ (Jiui 

, i j^-\ l JaiJl aIj JalilLl Lculj _Lu^Jl^ 


j^SLiJI !il£ JXk j-oj jl ja jjjjSj] J£ — AijlHAI jl 

L>Vi ' ^4j. >■ *11 ^ (__ji_gjl liJljA j_jS3j L'.IJ'V t<jiuLillj ^Jaj^j L5 £] i4l]jj^ 

1_^ _ A — ^ t jl A >*il t ii 11 ^jAc. ^ La Hub A_j£j j 

e t * t 

£ _^<a :ufi]l (jl j; ^ " i ,3*^-1 j .Aj ^Laa _j«al£ aHklj ^gJuu La (__><al jial l.-l’kiW 

juj jill jA AjJjj <—llj jJjS jl uuljj jiSilu aHhuaII JikljjJI i_JjLau] I 

UjSJ j t jKJ ^3 ^tuijala Ajl (_jAc. j_jjiSAI ^ ^^Aj Au*.I_)**a ^)AVn lj£ Lul 

jjU _I jj_)_J^AVI jl !_$! t j-aj_SI £-a _jl jxlojlu J^Skjjo Ajl 1 ~i <i i ji (__yajjij 

. jLa j]l bt k j-i^alla 


3 aAl l 3 a2 '-° (_k,Sc~ AjjJajb»A 11 3 _a^j Lbi .1 La-lic. t,_£_^Ll 'ajya 1 bA 

l _ 5 —S (_jjj — £ Aa _a. j) fr — jjjjSJI — ^Aljjja La ,-kk.,'N jl£ Ijj Lac. LilLuj 
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jJ_p2£/U j£xJ V All j-a£JI jiLl! JJaII L jii.1 i jL'.-a jjl 

V I a j_jjjSJI jji^oo 1 AlJ_^a JiJa^l (Jai ?l j)l _y& LaS .LljjS i I-vs jj£L jl 

P^^joi AlSJ jx j]l ^a jl^a"' i hLj I __yj jj£j V ^LliLij tl_ll_j£ Uai. j_j£j 
AjcLj iaSll! ^gJI cluiuj A_lai. J (JjAVi jl jl^ajll ^3 Aj£I La 

.aJ Ajj£^JI aLu^I 


jjAJI a_jAA_a SjSa ^jL L_iA$J Aijojill lillj ^jAjjj 

CliAa jl jLajll ^3 j£l j jl£xH ^^3 -la£3 (jiui A jSftll jl — ^ aJra.la.Il IgJLajSI 

A _ JlaJl bAA ^^3 jj J jl£-ajll ^Aj-al .[^ ©A j CV] ^ ^AjC-LjH AjjAll 

— jl_£-ajll ^ (quantons CjljjSjl1$ j.nm‘l liC-A^ ..Va&lH j-a Ac-_a-aa-a J& 

jJjoi_ So AjAIc. jfLaJ . ^ ^ jjJA^J^-1 4 4jjiL<a]l k JoiJI i _ s Aj 

1_a (jjjjSJI Jjlaj bA^-Ij Ajjlj (J£J jl ^gAxJ ) jjjj^DU jjJO-ajS AAja 

J £ ^ ^A-B/jJI ^_3 _j£ 3 La j j jp£J! (jLlaj v La Ale. . L j[ljl j£i \ • A latal jl 

ijS l< all jc ASlIaA.a A\y jaII Aa]Ia Aj 3 j_jSL t jliLa jll AaJaie ^3 jl£-a 

IjjjjSJI j| jJ ^gja-aj .Alialall lilL elsjl ^ -L a> ^ /lulai AjlljSLe jV 

jliLajll JaJ j4i ^3 ^UYuL 4& jjA >4jlj jlll jSlI j_j£j i—i_ oj-u 3 cAS^jij AjSLa La 

'—S j ui (_jju 1 jail pA—C. AlC- j . ^ • , Y jSLul ^3 Ly^° A3_jiU ( _—1 _jSJI 

. l^jl jA^, A la i ul ji A3__jiJI ^ diL jllljfll! jj^aaJu 


AnaStaSSOV < j mlamlll Alnml^j * “llj'lj'll aMI jlljl ^3 Aj^A^JI e^jSill aAA Aj^j^la ^ j 

. jVI jli. Aa.1 !(; ha^-l jl jjJ duL nju^l tl^j£lj .La_j—a Axala. j^i 
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i 


C * f 

Zijx* A-iioj £jjS UjI . l^-jl J^=L ^ya ,jJaiJU JujJ A9^C 

L5 —9 J t^julaj ^ LoAic. t^jjjjSiyi «il5jj V (1 S *^Llo Jail) 

((—4^ ,^)fij--a l^\*i% ai AjIc. ^)jii*Jl (Jl A**v*vl A-}3 Jjj£Lj tAijxll ^9 (J^ 

A juijli Sjiall «.Lu\ i^ -0 ^)JC< La l)* *“J 

A3jill (J<olSII 


ujj-*^ ^uLjS ^jixj l_ulj Up] (jl jV I ^ya^yi\ 

dl3_jll (_><3*J J*jj 4i_Lujl£]l (Jj» »*il j»j^j ^3 jj*-o ^jJa^s JUC 

j jSV I Jl 3 JJ ^ ‘ 1 <_5^ Irtsi ja'i-o j_j£j I j i jj jiST^ I (A 

jl^ll lA-lic. j_j£j AJaiiJI Aic. jjjp^JVI jl£ lit LaJ (^]*jj Ajj)* 1^1 


<_& 
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e e 

ijjj _j£JVI ( _ s ic. jjjxll LijlLaj Ajb IjjjiJj ( s£JI ISjjlSjLo (jl Laj . (jj)L£]| ,_JjS 


_i3 l S _uil£jl (jlS-a ^^3 jjl£ 3 ] Ajb (Aj^iil ^3 jluiLa (_)LcJ^.Ij 

l jc-3 A 1 <u £a jjc. Aj^laj IgjVla- (jui ^.1 ^ l£jjlfb-a ilul^] tAlj-s m'i 

Lajjoi_3k jlS I jl Ajjlilj A_uAj3 (_Jj 3 j j^y£A)l\ jl£ jjl JLuij 

_3 (j_jfb (jl jjjjfLDU j£«aJ Mi l jxj]] j'j^ualj Ajkl 

i^lii aljjl ^jt.aJ| jc. Aalii^a A^3 l_ja!I Ail! J Aj 3 jj£j Llu3kj Ai^jiiL (jlS-o J£ 
(jk£ lil tiillj ^ja f£-_) LS^" *^ ^ (jJJ-a 3 A La£ AjjIjII 


is_i \ * ,Y |_)^ '< ^3 jjxa 3 * LaS _jaUiia 3 JC. ^gLajll AjC-Lj^ ajj 

A_S^iJI \ * jx a3^J j Ajjlij SJla] jjSjG Ig-jjj 

^.ja AjJ_ yAX juiIj jjjjSJy I J 3 ] .<4j3_j 11 lilli alii j_]xl£]lj 

* 7 ~■nJI ^gis jl£x i_JS ( ^3 aJj^.j t . iua jx (jjSjS tA.txlj3 (_Jj 3 jxjil 

jx JJ3^ AjcUaoixl *—±±iajJ l_)^wr> 3 x 1 ] Axle. JlxIizJ Aj 3 jjfLa jill 

.(c^\ 


< ■ tl * jp- ^ <^3^' <_A' ‘l$'j 

^3 jjjiUVI AjLjuuiI^j IjjjiS (^j]! t_LailSl] ■ j^j]! AjakjJI 

<4j 1 jjjjl j*j~su i jl*jV I AJxXl lux! AJV 3 j . ^ * , Y* (JSjj ^gi (jJJ-a Ai^iil 

JiJi—j lij .Aijijlj AiLi-a Jaij JUC. 3 I J)A'. ml) frlili.'^lj jj^Jb jjjjiiyi 


i ^_Sj Ijj .eAk-aj (JjS Ai^il] Ml 3 *-^^ UJJA^V^ 

JLaj^jii II _3 a j S3 A-sjVij L_L»il£JI jjljAa. Aiajail yi Ails c c,i.ul£il 

_3 Ja_S3 p lilik'i1 3 jj£ hll A_Jlj]! djbjljl j£]l ' \y.«j ^Aj 3j-laJl 

. UtjJa jaAa jl u ixj La-a 1 S-klilill 
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^_K1I a-aJ' teAi-aj i43jc. J jjjjfUJ (J*-“4 ^ • , 1* J^** 1 

I A f’ j j-^l *vj tc tiii' J jj)?l jjjjljSJI Jrn Lc.VlC. .aJ ^liall 

L ^3 »lal%*^‘l J j_$$Ja3l J AVvLUI Cjljjjjl jfi]l Ljajl 


jjij jS-ui^JI AjtaiLxJ 4jj**cJI 4-SC-ljj]l 4 jjL]I i__iA JLa A ,.ujajl (jj 

l _^oj jxioOa jl -li-a JJ La UulJ — 4j»imjll 4_ipjaa£]l AjjlLdl (JJ Ajawi j 
4j 3 jj£j 'Jf jL]l <Jxl£JI 4.1i^aj]l (JjS 4(J»-4u 4_i£j j 4^-iJaj^alLa jljSS 

jj_f£j Lajj 4 jLj jj 4-ij4aji]l oLa jl jA fJbSj\ j£l .1 jla^a Aj 2 k_jaaJI Alllj 

_9 jjJui jA La£ . jl£^a j]l A a \ i)-i j ^a j-a^]| ^ a n-y II AjunJa jjj Alx^a dJLiA 

pl_Sua-Vlj jj^JnJlj La 2jjc. ^gk " jn-1 i -nil djLjjajljSil j»j£ 4^ * , V’ (JSal 

a. JVoj I La 4. t >.<a j Jala j£-oj 4jl*jVl a.LL'L AjjI*JI LuiL . AijiJI LuljLic. 
jj £j AjjaiouJIj 4*jj4aLaJlj tAjjJaLall diljjLjljSJI ^Laaa jl V] .(JLaJL^VI 
-ijc. jjjjIJa jjfl laJ Jala ILJLca^l 1 j . jlfLajll ^ Ajyhu'tM 

J-al£3lj Hjjjoa I Jl.W a jjfL i4jljJjljSJI Jl j j£]j 4 jjxx jlfLa 

”” - > 
«Jjl_jjLiljS yja jXjJalj-a JLm‘ AjtAjialljj jlS^jll ^3 e-l^Jj AjtaA ( Ja*J 
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Jl alaj'I (jj—S j tA jC-Lijll A—jjjll Aa jj AjjI j Ajli IJ . ( jjI 

— lijili^a JjSjjluJI Aj 3 ,_£ill ^ ‘it a 111 (j£I_j ilac-^Jajx a_^a£Jl 

1 i a Ata-Luia lall I As. jj-c jjjSl LijjjSJI JfLli ^all tlilj_^ijl j£]l ^laa 

(jj—S j 1_g iSl j tl^jS _>aa Aaa._jJI (jjjl^T^I A_Ils IgaS (j_j£i V jja 

V pm-N II AjC.Ij^>II Ajjil! ^Sjli Is^-Ij . S_ja._jll AjjLHa 1 gj j.a?t 

j; _j!lx La£ ,_£^}l.l tlli_jlLa ^. .-i'j] A J ■ nj‘ Jil Aaxjx^ll AijlLall JLi. .iaSS ^SSj 

A_a>jul Iglj .s!_*jVI l ^C-Ijj jjfLII jjjSj J 1 >>~nl ^>^'V' L&jlj ‘(JJs A*J 

AjfLjjlSaJI A Jl ! ^JaJj j)| i A^ajl^ll Aj4aJ^)xJI Aaj_JI .Ajliil A->uA -la 

si_A jc-Lj Al£Lui II jjj ^ I' o j j-^a Ajialjla _jjC- j_ySj 4ao_j-oSil 

^S_ II j a£JI a.u-s.11 La La.Sj-4i jjl ^_lajl Is] jSIj . A\ Un'ill j>a A -nTm, nail 

_aa jj_a J£ (Jala ^auiaJlj A_^.jai1 A-iaJ jSjl tills jlia Jaa 

l^jjlSa^JI AjxSl^y] jjSI Lat S jj Jj] Ajj Uji.iII j Aa-aj-oSJI A j£.j jl£jJI ;jj£JI 

* , 

. LsjSSjj ILilla LaLcuAl III] JaLuaj Ails 

t_l&ia AjjJajil j/ J ^gJU^jalJI JLjSlall I jjui Ajl ^jic. SjSaull i. \yj 

A _i£J tjjL—fLa^ll Ajiaola Aalaal Ao^aI 11^ JlLoj V ISA (jls tA_jc.lj_Jl Aj^jsII 

^—Jtalj (jL—fLaj — I aAjl£ Lbs] jj jSj (jl A_;l_jll ^JJC- ^_jxi Ajl ^-iJa jj 

(j a ^C- j II ^Ic. (__>!■ VI Aa^ljll /ja .A^a^aSIl ^»1 ^gjl a~\~tl j 

A *aJa ^S ;'lj tlg]->l lAjl Aj^_jaSJI tillsjlLall ^Lui (JjIaj t jia^j uills 

,Jai<v j A L?'_ala.1 ^jl^a^II A^Sjai ^jl _jSjj j t^-aj-a^II ^uacJI 

jljj<u uV ^lalall (__}Sal jjsL/1 (jl Lt:^)il ^a-<al_jll jja AjV) A_sC- Li_)JI AjjsII 

jIj _uil aS_C- ^A La . ^djls^lLall L ^ ‘ ‘J (jx^II ^a Aaajx£JI l ay)! I S^tj 

.*iill tdlsl 
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l_ji J j— lj —ft ^k t_ij£ La dUlc-ji illllft Jl jj V 

1_g “ij^3—>"i V ^_jSJ j t4_iaj^a£i1 pi ■ .«■%. VI Jy Ac ( »i aJ pSLi! LSjjlSds 

fl j j “Ol 4jj)^)II ®4ft ^ x' 1 ^>iC. gj. J-ijj pJJ LaJj .!)LLa jjjpSJl t _gic. 

till_j J Jp£jy I t" vj i'll Lelic. ?? jljll Jjdll A^yyA jji Ljjl j La£ lillij t (JjJaSl 

(j_£jj p_SJI ISajlSxa dl jjjj eJ^iLall dllj_p£Jyi Jl£jj .a jj-1) ,J£ 4->J j£l! 

.(_$Ajk •^Lal'S.L' 1 p£JI ^jjiljS LS^ *• ■ V** 1 ^ 3*^ tdlift (_JiaJ 

j_ft 4_jli j_ ^k (jjjp^lVl — LajS-i '_jj“'^*l 4 jc.L_>] 1 jjLu ^jSjj 

4_C- j _ft eAi.1 j AjjIj JfL! Ljjlil j£ 1 * .lie. j tilljljfLIl j-a Ac. j),<a,r> a 

. Ajlill ft ij-ft- 

A_]IJ jL_*iV LLa-la l>*_ _Sj LkJa.ll 4 jcLj^)3I 4j^jL 11 jjiaia __)3jJ 
L_J*S1 j 1 jl——l^jl 4_i2k j^Jl 2J! Jill jLi^li Jjxj 4jj_> 11 liilj c- jda ^k . A^y. jaII 
-g Lij ^_ill A _Lit> 1,11 -Ixj — ^ « ,V _K.i^ _?* 1^ (_^>a_J-aSil p ■ H 

dil jjlil jfLlI ^ . lAJk . jgJaj j tiilljA j.^il-yij t gAlStl (jjojljS (Jjl Ift-lie- 

(jV S—iLHI (J—aJl jlgl! jjjjSl y\ jl t^gjjcaj St toll^11 ^k Ldjl 4Aa^Xll 

o=kjj v <d y\ .tiiisii gr jLi. 4ij*J! ^kjy Jail ijC- aLsJ dMjJ Alljjjjl j£ 

(jl£ AjjLjjJoJI 4Sjla vljlx-Jjkii] Jiki Jpl*J Aj^al'sII 4junill 

.^AjUti ill ^ a ^JnSl illl villj lillift ^jl£J i^jLa 4_ul Lftjak> jl^xall ^jjjjSJ^l 

(jJaSjJ (jV t_ilS Ijft . J|jjjjl jjilLaV _jll jlj^jVl OJ&A V nillj 

lillj V 42 .^^jlSIj jlj^jl 4 jS (Jikil jxSJl pjgCki] ^Ayaj ^1 (jii*jJl 

jlluiVl _>L.l (_j 1 LilSll A L, ■ „1 J \ Ij.ftira ' L ' (j J_J4-^*yi Lj 1 " kJ^Lajll 

jL ^1^1 _J Ll (__>Ja SJ ^ 2 Ail ^ j*^ >^a -4j.'. uj AjLa. ^2 ijjSj 

aJ _^k.j^5 djLj1 dill_£i! j£ '—ft ' jjjSdu “ a,"Kll dajolllj A^^duJI 

j t(t_Lil£31 ^k j^a' -> tfl l J jVl jjlil J^l) i-aj 
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_li jjjjSliyi ^a\u j£xj ^ <—ili_jjjlj£ll blii 

^_X j>»3 t n JJ V I ,\lx]l dj~s jx <jaiLiS j£xj La] 4x±iu]b 4jli I b] . Jxilh 

n\ Aim_aJb (_g_ixPxS A_djS (J_jlxj £._djll lj& . jpjjj] jpipxV dbliaPx 

j_$£j jl j£xj V IgbV a jbubx dil ^jm-s li blip aIs^Xjh j£ap V Aa.« aljpaVI 

•Ajjljjja]! dblxxll l^iAd jx Ia4j^j ^bliuu j£]j iAjLoC. jSf ^bbll 

(jb xj ^^3 j j jP^JV ^ £“® ' J L -v 1 dbjpjl jSil jdxp 4^.1 jjj 43 i(J^ollj 

. jaj ^^Jt^jx jlial L$\ (_^9 a4jiix lAPxxaj j£xp V j£]j ‘bliuiVI jJal 

4x3 j — ^.nAH bLUxl! x i iU La 4jyvj /XII dlsjlixl] jA.1 j4j-<ax 

jji-ux jx . JjxaSpj j jjlxj jl 4xx /<L-v ! 4 1. xax/* 4xxjxSJI J ■ aa.V 1 j4jj 

^ ■ xjjI _jl .dLajjutaJl Jjax (JijjxJ 4 JLIc- 4J1 .nail aJ^J jjfb 4xC-bj]l 4x jlll 
olj_x]1 ^..lx.^l abbl jL^lSlI c gJb 1 «1* A * ( _glc. 4 "'j-s. ,*xll dbjpjljSi! (jl 

^ ^LxbLU aL15 jjc. 4*j ^1 ^Lui^.S /1 blii ^ba. t^^xjx£ JS jjfb 1 jj 

«S 

—a I'lk x jjppx 3 L 44 ji 4 ah A g 4_u£jp jx bj^x t jj jj£]yi Jpx 

i jq->xll fu-a _Sjj j jkl dlxPui> >jma> (JjaJU Ix4pC.j .dbjpjljSil 

aj A dl j jbl j/u.i'i 43 .4xc. j3 die-jxa*x ^g]l dbjxi! j£]l jx 4 -JjL/I 

_jll 4 blpxj'ifl a c. <di 1 jx p. jai djxoj]! ^3 Axe-jill dlc-jpa^xll 

'O > 

- ^ \ \ A l l L**jl A 1 > >I*V H \ a U 


_4 4-v t >.lj <jl jLuj jjC- Cblj^ djtJ a~~ l\Ajin-y ^jC. d-uLlZkJl 

*- —^ c j4aJI l ^ c - 4bc.l PS jjlill (j_$bj jl JaU • l _ s j*x]l ^ (jxiSbj 

V 43 l_j'i j)i ,n j] Unk 44l 4jlxil djJal j j4x lx — ‘ Jl % all 4x-i4al j xj^bJL o4A Jiix 
4^jJaj3 ^3 4C.I_j _j^ 4 ^ic- ^ I ■ I ^(^-bll ,4 jx1c. Jbld ^3 £31 _j]l ^3 lilipS j j£j 
^ 3 ^Jldl ^ill Ixl ,lx jab jLrnl bx^3 pjj^jia] ^j4aJI b ^ j’ jib 4 jf~.l t jl Pj^p]! 
4_aeb^)]! bjpll ^-P_jxj .ia43 jlSxll ^ jbij 4j jjk: jl j£xJ ^ma. jl jl 

b (jbk 4j jiulj ^1 lui'iLU JjII jii j_jki jl jkoj ^uA jl jb ^gxjxkll ^xia. 11 

. jdajll ^ j ja-Vb jl jlxjll ^ jbij 4j j$lj (jjjikJVI Jix) jbxll 
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— j jy —a v j 1 4 jx jx£JI ujlljlLaJI jAjj i_Sj£ ^)Lxaoa.L) (jjjaljl ^jjC.A 

£ 

j^lVlxl 1 &Ja i^Ujj — ^ajAj^joi 4_la3 49jlixj 4_]fjl jix 4aUa AjU jJjxx A_ja.j 

AjSjS ^9 (Jja'auxll jx jj5L: 4 ( _ s x_jx£il ^>na11 ^Ajxj jjAj .4xe.lj^]l 4 xja]I 

(jjjjSll jjflj IxAjc. tt^J-aS ,^£]l 4x£ljix 4liUa Alllj jiuix A ja.j 

l_i_<;!jj ^La Ajli 4^.Ul> JJC. j ^xij ^ .. iJVi xx Jl^x ^ La 

j_£xJ 4_S j£ i-ial _jl! j a • jJiuiV jAj j jAj jl < il jx 

jjju] 4_jC.1_jj] 1 Ajjjlll ^Ajxj jj . jjjllaJi lxi£ ^ lAja_^x jjfL (jl jjjj£ElU 

J£_ix ^_ 2 jj_ix _jA LaS — 4 _j£ 1 jjx]l AlUall ALlljj[iuix £x 4j£xix (_jl 4 ja] 

el-aj| ^ mj . Vi *x Jlax (JxJ UJJ^V J* aJjALil jjfL l‘,l • 

A5Ua j jlmx (J JjlsJIj UJJ^Vl jjSLa uVI jja. Axixj Sjpa (_gV . <■„ ilax 

|"_olaAa * (Jlax ^3 jjjjfLT^M j_jfLl IxAiC- .4 eViA ^ djLaJjAj jx i__l£LI jix 

AVI i o.^i 'ill j le. ^ OjJjxx 4jlj_£jl_o£ a a.-xj lIjIxjjAu jjSij 4,^xjil j 

.Ju-V 


. I_i_iil£ j_a Ajujua OjA £jJajj 4 _^ajA j^)xu 4ja9 43jlix ^ 

jl__ja]l (il_^aj .^illSll aJtu.mI jj i 51 '•» i'va jjjjfLl! (jalL 4 ojA]I jaxxAaJ La Alt 


jj S A _ala jll . Ual ,. j< 1 jl C. j _jaj 4_ala j juic'd 43 jlax ^cjlill ^^SJl 

j_y£jj jin‘\,n V 4ala jll jli 4xjlm ajA]l ClilS IaJ .4_Ll3 £_x (jlix jjALxa 
All _a_ux jjj_jS3j IAjj 40 jaI! (Jaxuxaj IxAiC- 4 jSJ j .eUaJl Aj3 j^Jc. 4 Uall 


ojA UjA I jlS IaJ ^Sjl iSxjl Sjx] L4lla - a Uall elij 4 '\ r. !UxLila !Hc.lij 

^.jx—aJi j' -" 4 £.Lui II 1 i l 1“ elxjU 4oAalj 4x-Lx 1 iixaj jjC IgJ iip,j 

4 IaJ .A =klj jl ^ 2 ~4 Xx-ja xj 1 xjlm j_J^J — 4 - A>1 j' yia. ^x yxSll 

IaJ 4 _jSI jlx lIiVI^. ,_jA 1 £ * jxa j j£xui 4 1-toll j 4 ^Uk j]| j aI^J-ixII j 4 —Lx'»SjI 

_aJI jxAj L_ijxi j jAlixal! ^x3 jl .4x.l_uJI oAA eljjl jjAiixall pi 

1_jar j Ji !>l_a L-iajI ^x jxSJI 11 4 jC.1j^)]1 4j_jA]I ^"AjaI jSjJ .4 j£! jixll 

jL^la-a_ilal ‘Aajjj 4xx-Uxll jjja^VI Alilj^ljl jj .^jaxjAjjjx A Ua 4jjjlixl 
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IjlgJj .Ac-U! IjjI jitic. ^ frl-s" j h"i Ajt mi a II ojjJI 

(j__x jitj ^^ic. -dlS_jll I j& (J!)Li. -l^.l_j (jl A xjlmj A S J^' OJ^ 

(jj !ijlj£ ^Sj Ijj 4jV <• tuiKII La i~'i-S.'l J jg hi diU jjji .}a,jj V 4<4llj 

4j _4a^)3 £_jda i4_jl IjiA . (J4i l uj <_ijjx (jjjjSJVI j)l^ t till'l l JlaJj 

(jl_3 t^lxlljj . i__l£ljj 4jLa. ^ jjj£j (jl <—Lxl£l] j)SxJ V ^■‘Uc.Lljll Ajjill 

1 IjJa .Ida jl 4jLiJi iil]j ^3 (j j£j (jl I ; l^lxl V A j 4_aJ_a^j]|j Al^In-nll 

4 j la t l o ■ «1 <HI (JjVI jjjail j£J! Jfl Lade- t4_idj^]l 4j^)UI 4_ida^)i] 
Iduj l 'a la.xdaxll ejlll Aj£I jpxl! AJLaJI j tiilliA I jjixalakx (jjSj 

LoJuc. -i o.uKH JaSa ^.IsjdVIj jjg )4ll (_^i (jjj32£>U 4jL^jUI dAjjijljSJI 

idVl ^^3 4 Uall j 4^.l^._^llj 4jj^-»x'll (jj£j (jl j£xj V 

..1^.1 j j)l ^ 4 jjxj 4a^. (jx 4jaall j_>^ (_^4 *j lx c4x£1jjx 



_aJj A-uliil (jjSLi V La-lic. \ ♦ , t (jLui 

* Y • 

jj£j .4 j 3!CiUklajl IjjIxjjJj .WVi iljjjjljS ^ • _j 

4jdadl Vll | »x> 4jjlii]| frljjl JxiHj 
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QaalA \ .,r 


jS AjjJ a j (jl£-a^]1 A-UlsI j j! jl (_Jj-ail1 I j& Li^-iJa j 

jjfb jl i* Vu iAj^lj j^s . Aj^j<a^iH j»Luia.Vl AjtjiIi jj-ajjll (jja*J ^Jaau 
Aj^.lj]1 (j -®j . jl£^ijil ^ lliJj ijliba jjjjSi! (_$l 

(_Ji1j_Hjl jLa jjlSxail (JjIaII Ij^jio 

jjjj . ljjj£ Uai. jjfLj j! A'^aj V jjj&iVI (jl tAjjji (JLibjjpSij J^3>luib 

ia_ai Ajl ^_lc. Ajlij jijjlLl _jA jS^oll ’’J"*- ^gjl£-ajll jj jj£JV I ^i_$»aj jl 

. ^AjC-Lj^II Ajjjil jj^ la j a| (-LuibaJI ^'ij^ 11 A b-s. 


jJl 4 _ jC-Ljjll A_Jj.j]l ej_ £s\ ^jjlS-ajll ^ijjij]! liiA (JjI^jj LLgS 


^gic. t^Vlj • Aj>a j-aSLli <4jli jliail (JLiJI Axjjaj Aj! lj.la.jj t tS A J^-H 

^^jl—S^ijll jJI_fllrkV I jl S LS lc. (Jjwr\ II (jl £t_>Ja jj Ajl c Lilli (ja ^i-jil 

lLa3 ^-jll AaJjjll . Ajl j jjC. _j^I ^C. jjJa j^II ^a ja^ll j ^^jisljil 
^aj-<£]1 ^juj—^ gjlS^aj £■ jj-aj jj-S AL^a lilliA jj£j LoJj Ajl ^^Jl 


(jl_a 1 j. J . jjSiil Ajjuu jjjj ^Aj-aj-a£JI ijjlSjlLail (J^J 

A _).\» 'll jj_J iia j j al l i ( j^a l >'. j* 1 ^ il boa , (i ^^1 1 1^ I i ^ ' j 

• l&jjjlj A ISjj.a.ia AakA. _j 3 jj 1 g V \1 j tAjC.lj)il 
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I (3*L» 


jlifljJI Auilj JUd 4*SyUl Sja jw- 


liLfLuull _jA> 4a^al_aJl ' £ **■ j ^ ejjj.'ia.lll i - liaj j jJa (_£Aa.l 

V A- x^l-a-ll Ajfuull jjl Jl SjLj^Ij lilli ^ju L* SaIc. ^ ^J lolaoJa 

(jl—fLaJI A___i*Alj g_A_a.! ^A£ Jr-ili 1 iALal£ (j_ySi]l A-i^aS ^Jaj 

J_-bo o4 -_il.•<■%■ j_iljLjiaj c*3ljA j)l Jj jUjoJ .AjAaj 1 Jc. e-loaa-cjl 

<^—5 ‘j 1 _JjSfl 4jJaj j lA-baj^Sil AjjjlaJlj t^SJI l£jjl£j-oj tA^olaJI 4jJ.ua]! 

. 4 ohA /■. AalaJ I j jjLS-aJ A*jjia j)C. IgoS jjl^ou]! jjJj 

4_Ujui__j]l 4a._i-oa (J_oual Jj Ju-n bljItlc-AV! oAA (Joe 

A—J*al_j] oA—Jjjl 03waJI t^joboLaJij £j! J (joL-aa]! J Ijjl j LaS .4jualaJI 
AjualaJI Ajuoiil jjij Jjall j)U 1 1 a] ,4jualaJI A Mmill ^calaj j>C. d JjC- (jl£bajl 

1_ a j Sij tjjjSl! (_ja A i >yi*l ^aI! «. jaJI (J_aa 4Lal£]l AiaSaJI j)£h *■ t V 

Jj a. 4i)jSUx]l L$ty U^-3 11 AjubJa (J_ya. 4La]£j| 4 ojo-v 11 ^gUubJI Ia& ^9 ^ 'uj 

A J Jail! _ 3 <££. JuHl! Aa, J!j (J * i jj£La]| (_jjAjjLo]l Jic. jj^oS]! 4jAr_j 

Igauislio ^jj J Aj-alaJl 4 jib'll J 4aJjj-a > J Ij54T'!1 aJ^jaja Jl jj ")(’ 1 _ s ill AjV 3 I-V a!1 (*) 

gi 4 ij a'\W ^a 1 Aalj »_il jicVI jVl Ia_js1j^ Jii.1 to Aoi^l j*-o .LiA 

3 —A 0 _)l j<JI 1 bA w-jl Jbti Oa I .o_sliJI 1'bjl ^ajj V ^lxJI jl jA j — >lx-' 

jl IgU-iA AjUjI jSl 3 t Loja Aa.;a 1 n JaiS imj\ t_iUa-a]l 4jlgj 4 ji..,'A 1 jl j\ q kl 

Jjiu LoS i Jfeujajll 1 gV.Vili jUaj ^ IajI ^jj 


450 



(jt jj Ajl 4 l£11a (J*i JjS 4 (__ja j£*j (j* A^, jJ ■■4' 

lj_ A . A_jj^lull AjA*-JI ajSs jUal ^ ' *> _jy " a "' j£xj Aj^ataJi A \\. ,.'itl 

Jais wljj jj j£j t A 1-s. II djLj^)lVl11 A -n. -v J| ^j<ts jll laJj 1 aK jj£i]j tgjai' <3 

<LLuij]] jjj-iiSj (jt jlu Jj i_iA$j a_] jla_« (JS LoAjc. 

• n lj 4 t -v j j 


p _ja._)]l_j jjjSj AjjAaJI Aaa. (JJja 4 _ nm Aijjja (JjJaal 

Llluul Aj! j — (_jjjjLuil!j (jjluolll ejl^aJ (_£a3I 

jjj_£11 (jt £ j} <Lagm«o jj£j (jjJI (_jA ^Aj^)Jaj tlTi^ Aj-Uji'iII ^jljj Ja5s 

4A_ui£j t _ s AJjaj]l (JjIaII Lftjjj i|(_ r *itj jjc. (jl£^j]l (jl£ jl (_$l) aI*jS/I 

^^C.1_Jj (jj^JI (j^J ^ jl ^AaJimx (j jSj Aa (_£a!I jA lillj A^jj (_£a1! 

A i"i lu*c IgS)! 4 6j3 jpS! j-u*j j)l!lxjl! Aa*SI j] eAjjuJI ^cajaJl j)U til .jUjVi 
j»j_a^JI jjli Ia$J ^ ^.Aj^alaJI A \\mlit ^jIaj CjA^I <_JjL=jj]l jj^ 

^jl djljjj <1 jLx- 0 (jLcJJ ^ >^.11 (illj .Ua UJjujllft]! jJl 

j *y .a o > \ jj \ l tiQ \ *63 4 i. \ \ 4 i iii\'ill A ,j 5> nl a'ij^II ^cjtjjll a£jj (_jjl]l 

. AjavIaII AjAxa]! jjJala AJV Aj ^A_iwaj 

(_jl (jlj (jjir nB<i AjjJaJl i" it jjIa ill j^*jAj jjjjJl lillJjt jjl jAjj 

(JJj_II JJj-u _SjJ SJ_JjLa. A _aj^)Ja ^)2jJ AS A-uaL^ll AjUulll Axj Aj^Iii 

Ig-jV cA^oIjiJI A jim‘)tlj lAjj lie.A . (_^l aJ I^y ul lilii (_&-« 

| ^ ^ A s\ j|j t A m . ,i*<U J .A_L<alaJI AajjouJI Asa dul Ajjiaj (Jjl dulS 

£c—6^ _3 cdjl&l) ^Axj Jala ( _ s -SaSj V (jiLal-^ll (Jj^ailt ^ 6 (j^ll 

jjl .6A_AAak I ^ ^ai j3jj AjJ (_)j t A i A. II A-JAmj]l jj<a Aj" nioll (jlS-ajll Ajxal j 


jj—jlll jUjllj jl£Jl jl" ‘[^ t] ^ ^ «A ^Ic, ^ jAij^ AaK AjIaj ^a.jjuil 

• Lcjjji j^sSj IjAj 4AujjaA3l ^UjjftH Ajjj j-o IjAujl AS ^LaLal Lo^jLxJal jl Ajl 
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. V a \ 4 ^ \ 4 A lAxiO ““ Aj-aliJl A-S-Lkiiill A i ^jnl4ijSll 0 jlaj]l 

1 —g-lj iL-<a_ j 1 A .nidi A jim ill ^ 4 j_^Loi jm'i — (jialjoll AljlLcj ‘(j«aj>ll 

3 ' 5 /ji 4 ia iQ-v 1 1 4_& \x 1 1 A i jv i, ./i * 1 i ** i l^ jjj'lIII ^ J' i Luajl ■ A . ,' 0 \ 

(jJ_5L] l j£Jj tjlxjVl ^C-lj_) Aylj ^Alla-0 -Lais '" 1 ■ iul l1iI^jj!j]| 

J —aa.VI JJj-uSJ (j5*aJ tJliLaJl (Jxbm ^glxa ^ ^djj q ~-Xa 

_ 1 (jj _ £j j! (jx Jfsj La*a tLiatSSj (jlS-a^ll (jlS Ijj JaS3 ^II3 j]| 

j J4- 0 cff® L ))^'^ U^' J* 

\ \cl ^ 4 n ^ jja m j <In ‘i l**i l a \\ ! AjjJijj AjuajxSJi AjjjlaJI (jS?_J 

jjjlaill ^gJc. ^1 i^J jjyl ^£J! ^jfLaj (jl£ Ijj La 

. jl^ajll 4 jljjAs 


jslSjll ^ic. jjjj jS ^£J1 (jLi 4 j, .. I l ,.y 1 

lLux_4j£j _LLl£ 4_ j^laj 4_>^atjiJl 4.jjnull (jl Laj . ^gJLillS ^Jb (jl^a^ll 

, » ( 

y__a t_a^>ialo j J ■ --»"' 4jl <jl£ja J>lt ^j^JLal La LiLlaJ (jla i ^4 ja^g£ 

^j'-S 3 


l j — 4 i j ^ y ^ 4 *. ^\ \ 4 a v^. 1 1 


(J—* 


flu.-afrl 


Cr • 


y_a la ‘sll l^j'il^ba ^J\ , LaLoj sJAa^a _jSj ^.~ix<all Ij t4aj_j^]l 1 g 

•^Jjlj_JJ jj nil (jSuaj V i 4jl IftjlLa — 4jJLaSa,l <J^aj -'v4a>.l-lH 

H_9 laJLsLia.1 ,jj£JI (jjSj njAafcJI liu i." ’.ja, u4Iijj .(jjijj Aa-aj-oSJI ,a\ i I 

<*n.i ..4i >iDIS 4__j^Iaj CjlixaaJsoj 4jl_i JijIiJ jl Mill ^Ic- ^-x 


.4_!_alajl 4 j u .1 t\l ^4_La^aS 


^_j]l 4^ ml ^31 4i^saJl \;S) .4jjLu 4JUJI 4^sixJI ^_a_aJi jl 'Jjlaj jjJJ 

4jsUI 4jj.rill jt i e-L^jV i jA^Aia 4JliiJi c4-ol*JI A <*., ill t 4 j!_> ^^Ja Su 

?!ji-a’m j a£j jl jjC. ■ °y V)_J t jlS-oyll 4 jxSIj lljua 
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1 iJJJ V ( »£]S jl Ixj (jJJAuJ A iLla. A 11 ajfc jl 

Jjliil Jj-li, jgiaSij jV (Jlxra.1 ^glc- jjit”' V Igjli djt jjjlgllg 

^jfl jjlC. Ljajl S.^/Tlax Axxjx£JI 4j£gjt£gxli Agi^JI jl . IgJ ,}£jjx]| 

jl__£ j_I 4_j£xx AjjujiiII djljgiljll jl Ijjlj .lal . jlSxjllj jLtgx r 1-1 i 

(_^Ij lixda ^ >Jalsj V ^1 1 »-ySl3 Agjj^JI Jjj/TnJI AxxSlj j£]j tjjjtsl j jl£ixj]l 

liA j jjj ^ ^.jllax jgigj ^Lu^.S/' a-igJi 4gLSgjxx]l ^sjjljjllx jiHll 4gjl!La1 (JLi. 
j gjgJI jl£ lij lx AjjJaS ^ij 4j_JayLj i^Luia^U AxjjSLl! JajJa^JI Axxalj jl 
. jl "iali-v.» jl j, l~A LjA tlgllxl%l ^1 1 ^1 ..-Ah a-i^J AgLiLxxil ^cjjljlllj 

. ^jilaJI Jx^all I jb Ijj! j 


5—xggL Jj 


jlixlli 4 jx, jxSjl AgfLiiuLixll A a-aJl A Lx» ^Ijlxjl jj 


^glaJjxj tdjl ■daja-v jx a jjx<a jjJc- IxJj jl£x jll 

^_1c 4_lx jx£]l ^l.uiJ>Sf 1 <iljiui ^SJl Kj'lKj.n) dl^ -llxx . jjxlill 

i dllj j jjjgill j i djljjj j jjll j tCjlijjiSJVl jjxi*J dna> t(_5 j jLixll j_gjluix]l 

i-* 1^1 dviVI jjjlj a] LLda i tlibLiSJI ajlA jJS .a^jaJ ^1 i 

A 

1_j Afl^aJI d)Vjljtx jjJaj Ix-lic. tiillj jx ^JC-jll jjic- . l<dKu,l 

jx jjlla-U jl (jig-y jjj Idxl la.ilifl t jj^)Slxll j jH ui xI l ^^Jc. j»£ll 

dlSjxxi —J Ixg.x Ajl jl£xjil SJL*, jji iii]j jjjxj . 4 j^jnuASJI ASjgJl dj^ jlxx 

i_JS. jx jji jSjjg jl3 — 1x31x11^.1 jl Ixxg^ — jjfcx i .i% 1 jjjjSJl JaaJI dlljjSx 
jl ^<ajl lie.I t^JdaSl a^j^x^J \A£k ^xxxi] Ja^lJI 


Ua 


ijj— x 


_j t^Ajji.n'll jl 4_ujjjjj]l^ AjSjxi^l^ll a£j^J 1 d'i -l» -a jaj LoAlc. (' ; J 


jjS-i jJ! ^jldjVl wjjjlall ji liLi .llxjaj 1 ^jjjaj 0 »-UJ Aij>x iajtjiul 

. i»Lxa.^J AjljSlixxll dVljl jfu ^JaC.1 
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i_JS ,_^9 _^jj£ Aic. J>* (jj^jj i—i^a. (JSi .(jVI ol^yaj 

U>-4> ^ 

_Ic s^)AI _la > Sll 5JLoJa.'^l Ajtnlall <JLul£ . lllLco^.1 1 ^£_jLuj 


^J<aJk i^asi« ^4 -v i. ^->11 aJi4 j^ic. i_-_g j*1>n^ l> jajl ^ j^)SLall ^_g jfuaall 

jasjj 'g K ui jjjxj ^jo'inn — Ajll ^"i-sI Ljajl Lff A <—ijunTi L-ij^^pJI 


.lilliAj liA 
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uUj^Ul Axiaj jlSUjJI 4tnW 


Jjj_4(j\_ 4 uxSljI >-II (Jjuiiu La-iie. ojlc. 

JjVl ■ UJ^ LS^ 4 aa II £>jbk AS^)*-a]l _jA jj 4 -)/! j^Lall 

J_<uxj .4_i^jxxJl ^1 j_:! 4_i3^jjx JjJa ^aj^SJl ^ i.iiUll (_jial j!ic.VI 

(j_a c. j j]l I ,V A (jl 1_4J (_glc. l^lc- l HS^)> -a 

J Ui^ V Ails ^Ui^VI Jtf-SL-VI Jl. ISjhjx a_£) V JV^VI 

4K»u.ni 4j,tj..iiUll AKAJI ojiA i_Sj*j ' .Axijtj L&J (jji; Lff^ 
4—ailiill 4 —a^JI .Hume's problem of (justification of) induction — . j$ ... l 

£_ujlj (jl_lai _ic- Asliiua (jlS^s^ll Ajais! 

4 _J^lij J?\ (jl—J Popper ^ ^ ^ aX (UT -a]l Cjlj^Jaill 4 

. I^jIjjI ^jfLoj V j $ 1 g >>l: 0 JaaS jjSLco 


iia]1 ■"^ > 0 *i\\ Jj^Su ;A_i4i4a* ^a-uj ^ L»\ iVstV<‘\ > ^a\\ La LojI.3 

JllLa Jil uuuU ^ j£j t ^gJaLuIuj^H ^‘IVnmVl 4 JIa. ^3 clliV .AjjLS^ l^jic. 

JifjS—utfl l5 —Si <j, ' lir e^Uall ^jC. cliLa^Ia-a ^LjiI ^Ic. A m a a^bUal 


^—JJJ ^jljiLuV^ ^IVniu^l jji 4 iillj J- 4 J .A->jull ^ 1 ] ^IjLajLall t^ial iiub^I 

^axj ^IVniuVI Jj-a jill ,jSl cA>ju^ Aaao t L j-ajJaj J 
e-S uliV^k ^-ic. La d^bLla] ^lx-a JJlC. Jj-a 1 g jlr- (Jjfcdn-vll 


. 1 ^ *aH ) 6 jAUai] Jlxj ^uo^_Sj 
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_SLaJ! lilljj 4 JL jJiJuj jl p^aI! ^C. ^t uj V 4j| JjV! 41* jl] jJUj 

$.1 j tii !i] .A^lj^l 4j.ikJl jjJ-V'a ^C.,1; La jA ^^-Ljifkl II lJjJaII jV AjL-alall 
^ii» jll djl£ tl_^ui jl iY j»l ajjI^SIuiY! ujliktiilLaVI Cy> jt£ 

_j —jC- 3 j.1jj I^A (j£ ‘Y ^LjYl j«a CS^ ^ajj 4_i^aliJI 

3 (j •> J (»$£ 4jjla_a jjJ lilt ^jd2j jli (lillj jx jjlfrj - 4 W a 

• Y^lc- Yj Liig-a l_)-al 4*j V 42 Ig-a-bJajj ^3 \a _jilj-a i.JC.jj ^gj]! 

4-njoull jl _yk j AaaI*JI 4i^)*-aJI 4 -s -k ^Ic. I a YIaa (j^jxajj 

% 

I ■" j»_>—J u 2 jjIjdi" J i Sjjai t4 qUia A2__)a-a ^Jc. (_g jpJk.'i Y 4-i-aLiJI 

i. i j l ajI] I °l"'4 ^ I Uui2J 4j^Iii3l lilil _^)3jJ Lajj .4^af.^La jj£ 1 (_£^}£kl 4j dajj 

jj U<j jUal L.oa jYI Ia_jaui2j j^AJ 4-jjun'II dl^)jjtill 4£jj ^pll 

<4__3^jla1I 4__J!jjj-a 4_rvraJ j-i^._)]a]! LjA ^cJLatj t—ijjoi .4jC.lj j j3l 4j4*a]I 

dll j, hill Ac. jfc j-all JJC. 4A=kLL-<a]l ^ jISjC-^U SjU=k GLld LuJl] jl jA^AJj 

, l^°j;L."il 4»t,>ilaJl dlSUaill 4 aa1*JI 

LLuluil S jj*a f IjSluil :4i jjlaII 4djj ja ^ .i_i 

4_tOI_i-<a (J_j 2 k (JV-£L-»VI ^Ajj Lade. Ig g I ^jYI 4 K-LuJI 

jl Lajj jSluiYt ^■UTlmVI <—9 j£ — AKAxaic- CjLjJaj 

SJjC-LulaJ AjJj^klSI i ~~ 'I U-vN /ill jx ‘4 i^i1A“uua‘ dll aim a ^^Ic. Ajtla dlj^JaAll 

d)l^.lljj_ a.VI dl_jl£ |jj I Aj JlidVI ^«jU j-o3 tts 3ljSL-Vl (JV^lui'VI 

jl 4., iji-k, _jA 4 jj] 1 I 'jL.kj l^j jj .l^j (jjjjll j£-aj 4jjl_)iLuVI 

^ULuVI ( _ s -d_)ill ^ j '■«H i-il'lL."'^ ^jjj AaaIxJI L-'ljjUill ^ia-v 
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Jillali ii a At- Lu<al V1 JV 1 “V1 J 4 j jjjlSaJl ^1 lal■ J • 

t ( ^iljluAaja) 

• l g i ** i l j j V*i ^ IjUJ-Ull • 

. UlLaluua]! (jus 4 >1'll i .lall dll jiHll jlili-V ^J^^lll aAj*JI • 

i dLaLui_alb 1_ijlajl AlAjj i 1 i it a I juj Aj^alll lg_i3 A^jjJ o^a 

(j Is lilli llllA^ Ijj . Ig jjasllu AdJJ^jaJ A tjii-s. i cl .**^1 jja ^juj! j)2Jj 

^ JlLaLm. all jlj A aim all <_JlH jj uilj j_y □ i-ill SaI C.J Vj _jbl. LIa] jjfb 

dUHH ...1 (j—£• QJ)\ }£■ dlalm_all jl l Aij . ~ys)l 1 Ajl^j A • «aSlHall 

j _j^jjj 4 J-<a 3 1 ^j 2 Lijj ^lll iaijJalb dVlaJI liili Jla (jli tAjjl_)iaiuil 

(t *Ul jSLaVl 


J J'-'I ^ j__iA A K ■! a dc»._)la Ala oAjAC- dV jl -v a lilliA djl£ Ail 

i—ij_ui .IAjI Ai .1 A-ill (j^lali lAa .1 j VLalaJ blllA jl jAjj j£ij l^l jiiuiVI 


JaLul _ui/ j_A ^IjSluiVl jl 111 7 t dib Lajj tAjlg-ill ^3 ‘Ail jla_ib l!A dml 

_lc- oA_uux-a]l .< 'll ^Laa. jl ^_S u_UjuJ1 ^>uiSj jl jfLaj La _jAj 

.Allala. IAjI lAAaj ^1 l_uLu 3 ^Ijiluil ,JVAluil 


_lij .dsl_us ^bl jSU ^ I'm mb a-lmaSI (jilt La ^mal ^gjjC.A tVjl 

1 Ih.jlLi jAjj liA j i 1 00°C o jl ji. A^. jA Aic j^all ^ Jam j jluta AlC- *UI 


5—£-lLli_u —j Vj ^axioms —j ^u u jl LjLjaS postulates CjIaLuJI (*) 

£—. Jixil \g V j^ikHanj ^jl j^SuClj j tl^_j j 

^ AT 4_u^)xJ! £-Ajyj} i 


,Aoll!ix t yUL 4,_jLaj ^JaU^joj^l 

. 4 _ul Jiuul 4 K iuaI I 


j\\ \* (**) 
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f _S ^jill $LaSl jLilc. ,_J£ 4i_)*-&ll j-o * j^Jl 13* {'} a *' 

t!)lj _* t/uajjal 4-o3 ^Ic. ij^J • 1 00°C -lie. Ajl Jjli jL q"i 

Jl_iLa 13_A jl: JJj £_)a 11 JiaJ AjSj JSI 0jl_j2k A^.jA .lie. e.LaJI 

_ ui^l <4l S3 jl ^ _ iJal _j]l j a j£I r ' _) ’ e “' ■ .'V1 Ji3a AjS^ ^Jc. jl3-aa 

j a. all TtSa_ ui Ale. | j; j - ^ S' S-** , U.H tjliLa^ - kj^lall jV .^LU ^Ijii-VI 

jl_jjiS! ^ia> (j] (Jj£j La-lic. iJiLaSlj .SA^.lj runjl CLUa-i jij Jia. A-a2 jjaj 

J^S_ai I_jjla te-ln jxn jL_)iJI ^ LaN jli Jajjj diil£ lAl.’Jaa.'V < _ s 3li 

JLJiJI La£J .AjjL-a a jj;i^ij ^jl I (JV^luVI (jjfSaj a^o 

l'|.„ (1 t'll'a I llJtj 'Ij-.il L ll >e. 4«lVl.«ll L 0 j^iall tJjVl 

J_a. Sr. ^klj AjaJ <—ll^)*J eA^.lj i “ 1 ■ 4 aJlLaSI — aA^Jj 

^jl j£Lj ^\*iVuaV (Jjjis ^Jla. i_g\ jj^Ja J^a ja I3 jI -Sa^/S-i jsJ t^,-a.Ic. 

1 IuLjjI ' -g jSc. J*- 3 ^ <_ 5 Jl Ijjs^x-a A_sS jj^o a^J ^1 Lola 

JVao_jjVS j— -aij 131—J j—* ^^jA > - >Si Jl j*all j] ^ ^alul (J'ii aLouLi 

^7 tin,_Jtfl j _jjC. 1 JljvJI 13^1 AjlaJ TwojLo £_aia_jl .AjSjLx 0jl3i ^l^iLa^l 

^__j-aak. jli 11 jjLa Aii jVI Italic. (_jj3Jl Jjjujl (jl Lu" I^UI ^1 _jSLuJ)i 1 

jl ^_3 uuui_Slo lHa^)jta .Aa.1 Igja liUij V (^3]1 Aaja-t 11 (_jAj ‘'u^Si ^V^aSl 

* 

< r') ^ j]1 A aliJ.lSI CjLajaJl _jA aliill jl jc. (■ Lui£j jjjli __Jj3oj31 

jl' JjSi LaAjc. Ja^Sj . jLuiiVl (_j^ jm^Aal a pliill jla dll3J ‘ jUiVI 

jLuiiVl <—ij^)3U jV t^-ja/.ini^y/ JV^AuiVl ^AV'ni lijli t‘j_jjli JjiJl (* 

. jli jj^j <-Jlj^)*aS1 13a AjSc- (jilaju j)jlS lS^ (jl 4 a.JJj (_^a^liiluil ^1 ^Ajj 


jl gA — ^IjaAnVl JVAjjjl'if 1 j_j£u L_S^laitt]l AL£.^ill j^Tiaj jJlll jia. 

• ^jla-11 l^jJaLc _jaJl jlS 13] »$Al3aa jjAilj t^Aa 
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j\ ^.n%I AjjoiLuiVI tljlsj^aSI jjc. aIxLj AA^ua IAjaS jj£j jl Ajl_ 
j_x jJaS! jl ^V1 jx eAAa_a aIa&I A_uiljA jx 1 frdlc- 1 jli ^-y. La 

til—liaj Axil! j -jlh jx ja! jSaII jl ^\ in%^| ^jxt> jl IxAic. 1 1 < ■ aij A jail 

(_jJ .(jjljij. uiVI ^Ijjj_ujV! (J_Jaj V iilS.A_J Lula iAuxuLxVI lllLLa«a]l till! 

ujlxxu—Si A _li*-a Aj3 jx ^t-^lljxj (jl ^JaLillmj/1 \Vn> I 

Aj—L^a Jjj-a jpll tillix . Ajjill tiilj (jx ^.1 11 '%^ I . !Lj)XJ A_LeixaJx]l 

A_aujj (jja Ia^J ^ t _Lj*j Ajxijajx j_j£2 JllSljj ujl jiall AjLlIa 

(JVAluxI (Jj__)ia jC- AaIuix Igjl ^xAal _jll (jx ^gLj^^II (Jx-ajj till jlall xiaa ‘ 

A.-.-1-vLlSI <j—« _Jj$£ll l) t -=>JJ n~-SJ_)*Jiil liila t jla ‘ S-«l_iT~u.il 

(jl AjI jjll j»Ic (jx Ul^ elA^ j-u jL j*Jl ^jxa. (jl <JjS 1 jj£xj V 

. (jl j j» II A-ila.1 A A a. (j.^l a! jxull 

^Lx_a.V! (j—-a A_jal A_jk.lA Aiu«aJ AjfilS Ai_^*-e ^^ic. IxAjC. 

. jjjaj AjI jAjj IaIxIj frl^jSAuiVl ^>jj IaIxI ?tiAal_j]l (jx ?r..-uxaj t jklj>la]l jl 
AS Igjl (jAl (j<-iaj Axj W'uuA 4^jljalix^l JV-ixuVI jx Anax aJL^. i'iLiA jl 
£-a ^g^l^iSI (jx AjjIxjUx lT UiuS kljVl^ ^^ic- AxjLx jjC- Sjjxoj tlliJa 

(KJX-V ^ >cs jI__ jiLx'^l ^-IjnjulVI Aj (_£a1S (JxlulVi (jic. AxxJJ-’k^xSl CjVUJI 

^Ua ^iTrfuijV l^a ^3 ^311 


Lo l^ls J)Jaj ^j^sa\_cb^3V t KC» jj-uj-o Jj-a jjil] Ia 

& jj_Ul j < J~\ i». . 11 AlJjlaj 4 AaILkJI ja ^jjjLluV^ l ^-S 

^ \g. J . ^ i .A*^ A_\g. \‘n. l n ^3 ft ^ t l *_A_^ ^ 

_11 < I jgll J)—-a ^lj JAJ ^Vn>*n AjL-^^aIL 3^*3 

J .tJlll^lall ^ }Ay\ ^il^)XA A.L^a JatalL Ajli^-> jaII J JjOJJ ^311 tOlj>laI3 

l_ijl ^jJal^ll J^a . ^.l_3ilu:V^ V ^_jl]l *.. n^^jjll ^jC- jit 

^If* - - \ g >W. 1 il. ^ il l AS^JXaJI ^AX. V Jill _^311 dll Lftl ^^311 i— u£^)l]l V 

. vljljjJl ^JASk 
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(_JVAj uil I '' _ jj l a^ _jjC- jls jx AaJaaS 4 _li^)^£JI AjL-a^all 

1_2jjj^ jj£j ^1 ^sluil JVaImiI Ajl ^^Jc. jAjj L« jjli IaS ^ ^gJaliiiuil 

ia_)Jj _J AiLlA Ajxjjj ^gjj ^jAjJ ,ji j£-aJ ^ ^Jaljnml JVJiuil £il_jll ^ AjV 

. 4 ^ ^ diLoALaSI jl 

.^Sl jC _ujl .Yitnl ^jjLJ ^Ic. ^1 t.«aA Lo Aj^)laj kljLalubO jl ^ J ■* t-*a 

i t _Jl j]l ^jui ill ^ 2 L _£_jiui Lo£ .AjSiijII (jjj^j ejAlbo k*llA ls^" vJ-*4' 

Ijl . l—^jl jiij Jlj£Ij Aj3 ^aH (jlkill i _ ? 3 JubU A_uL^a (Jlaj i^ui 

Ajjl■ *a I' AajI^jSj _uVI tlil^.lHilujVI UojIa _ycjj IaLoS jA J jiJI t,_£ji.l Sj« 

AAjL-a SI Ajjljjjj Ut^l I ^.ba-y — Lgjli ^Jh <jla.VI ?AAjjjx £Lj\jj 

A j!Mj]I jjj jj ^_£4l bo Alla. . ( _ s ii. Jal )'{' ■ »l iJjVI-a Ig-jl AjLg-llI ^ alujj 

A_jjIaSI bllUi^a S' jl kljA_ 2 k. i^A_IjjLaJ! AboIxJI i“ Aj^SajSl £-uaa. dlLalm-o yj 

^jjuS japA'i." >ilSj <_jLo jl Vj .^r.4Jk-k^g jaJ ^^Ic. jsJ AjjLj jjill j»Lui^.bU 

4 _'k-k' N Ak' kli_<u l__kO ( »J_<ut4J Ja38 (^4*4 ^1 jSbuiV I JV aLoV I jj . £ I ^slkol 

^jjSI CjYI-aJI ^Lbta. S_^fcUa] A^a^a-LoSI dlVSaJI 

^glc. j .a^UaSI villoS (aAjx^o! 1^ 4_}la.lA]! lli^all ^iS tllVjla^o ^1 jjaj V 
A_j)A_ja. JSSVI kljllkk-ill jl Abalc. Aj^laiS 5-oLuix ^1 Jjl-^bJ t^iajfijll 

5 _kiiljJ ( a_J J3 (jj^j LoAiC- 4(_33kV j<®j LS^J .Aj^JaiSI Igiwai ^^1 ^_)Al_jlalS 

(_j^alj_ijl JaSa jiG Aj^JaiSI lillj kllLalubO jl ^ i^iTu (__jjkl ^SaSI 


Jl ^_J| jk^aj Liji ^_3 Jjl-kj LaJjj kAajiiSl o44 ill v jA>JJ*J 43 

^a— 1* l tjlaJI I4A ^jjuS . o-l^jili-uVl (j^S t^lj-o ' ia 1 AboiLuiVl 

4 li ..J LajIj t «.n*vH i-^WM a qV‘^* v ^ \f~. ^ a li.o i i ^nt\ t ^ \ 1 f. ^A 

l—« J^y Jj4a> iri \a Jjl JLa-lJCr 4-uil^p 

Jjl£ . c-1 ^jSiLu'iM 4.1am! 4 jjjI! ^Uj li-aj Lijl !-aj^>3 

j! ^ <V! fruiil! i _jxcwJaj , ^) i ‘ ,r - ^lil! ^3 S^aSj 4 aaJ! >^1L 

. 4 j! 3I! ^Ic iJj! J)L^j^ ? ! ^ O2J ^Ic. Laj! j 4 ^.! ^SiiJcV! ^_ S ^C’ -Laiia-j 'i' JjV! 
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( ji]l CjVIaJI alma jj JVl jli !4$J . jAljlall liijjl A^IjuiLjVI 

A-lalm ±i z- A j ji b *11 tilll .bub Ir^.b'i jjlj 1 ^ -■'»' jAl jlall 4*j j'*»•*- *i j 
(Jjiil jAUax jC. ®jbc- j^aajj ^1 ^^jll jl LaJ — ^gbal in ml ^IVnml 

jjj__jj rcaJ 4-i-a_^-LaJl CLiVl-aJI (Jlla lalaj j4jj jl ^ » jj tt tjAljlall 

^4_.ulLiJI I AC. ltd) A-ubjjill 4-ila.lAll ^alj^JI jjl*j jl ^ 

j*a_aJj ^_! ( _ s Illl j>Lij-vVl jl ^3 ■ _ ' j -II lAA jm3j .4jbbll 4 jaUx ^ 

jl . jj_13! u _3 l__AAja.j jllx jC- jJaAll t_ijj-aj tAjAbxl \Sila i_a jmaTi 

A _a.1 j _A ^IaII jjx^aiil j! laj — (JaHb -LIjYl.nl jA jjjjj £ jAbx jjJnj 

^jll 4jjLjjsll ^ j ^le- i_LaJ 4ili t^bjiS - > ha I 4ijJLxll i*'l>. «all 

I4il ^giaj Lax t^llll jjj-aill 4_u*ala. t i H'<a'i jl Aju j-~»~^iJ ^1 

HI j jx £ ( _ s -ii I ' j>J I II I d 1 "° ' t- IHj jx til jalll ' a jl<~- • 

•(JjSn jjjjj Iajx^ 

4-IjaJI j_C. Ig.iluj jl la Jjlsu laAiC 4xjLLdl Igjlc. • 

. (^jllll jjjjj I ■ \'-aj t jjl HI jjxxislb 

^_3 tlljjxu _J ^jill 4ua. jlaJI ojill jjlxiU jj)*-'' >1) l'^ 4xjlLall SjSll • 

. ^ l* vllHI jjjjj I Aax^ 4x jllxll o jlll 

vlilu-L-Vl jC 4_}Sll 43 jxxj LjjJjj 43 Igib jVl 4_ualxJI 4 jinn II jAjj 

Cjlii-aa_II J_atslb Jj£ 4i5llll Ipjjjj jl jx jHj ts^ c ' 1 jlat^j ^jill 

. jl _ pC-Vl ,^3 AjjjlaJl ,‘wl V LaJlic. 4 jj\j jii]| ^l_ui2k.Vl / 4jjA jaJI 

HI—jA jl—£ III . jl— la jl! (^jjl t_J_^ul jC- S jLc. gib Jy3 jl jl 

3 1 aj3"u.i a jjlj 4jb tAiutx 4_ullxj Ailala 4^1 j 


4L-JUV1 ^jixj l4A . j.-> La jllxj ^3 bmj4 jAa. jl ^IxuSjllix jllxj 

4l juVI ^ ui a. Ail ^lc 4lj4j ^aaluixll ^ijlll L-ijiiVI jl AoDbll 
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(jl l—ajj . (jl^aj 4jla. 4jjIj AC-^yj,a A mil (. LiL ^ya 

_Jj-a I^Jia j\\t'\ (^jIaI! 4jauoil_^j ■> ■ ^j\ a£j^>. 




jjjj .u 1 Aia ^.>1) ! LLa] (jV I j»l*j Ujli t 1 .nffim.a (jjfL; - ■ 1] j£jl t_jjfiV I 

,jl 4_jLlla. ■' jj! £-Uaj_uil ^j*La] 4_»»ialjjSlj — (JjVl 

- 11 3jj<a <jl£xj ^2 »J°"' ■ " -■ * L.4 ‘ Qc. ojlit - ■ ua3 ^ j£]l 

A jlj J kl v—j^jjl A U,„l \ j''-s. ^ in-si ^SJI i—j^aiVI (j_jfL LaAic 

ILajlUl Ai.lj t£mti]l ^3 (_g^lui La£j to jm'ill ^jISj 

t (JaI illL 1 ■ >»■» ' 1 ^ . >»» j jjUj 1 j£ ,jlj_^jl 0 jalu La .lie. . jp jjj AJuj^a 

(jl jyJJ Laa tj^-V! (_jj j£l! t_l _jajS/l 1 ,'y ^ (_£a 1I AJbyJij Lafrla (J£ 

A a jlxa oj 3 jjj OiP (jjJ^ijL/l A^.V A. lmj]\j 4j^.jli. 0_j5 ^ujr-j La 

jjj_Su |_J_jLaa!l I.I3J 4->.U.l .(jji^aJL (Jji£jl3Ij ji.VI ^j^l A.iuillj 

tjjLa:_£l*lLa (jl_fcLotjlj (jljjUji —jj (jl^l^La ^(jl£x^]l (jja^LmH (jjjjill 

* .... ‘ 

jjjj_JJ jgAl la (jjSj t4j-alaJI 4 j ± utill ' a'Li 4j]i tli] .dJO (jjjjj I.Aui j&j 

(jl £x j ^_ S 4 ^ ja~~' ... ^ 4jjt_njljl tdLiA (jl Udaj.no 1 4-lal mi.) 4j^)Li]l 

LaA_it jaj^J iAjaLJI (jlii-tasll jl t—UjliVI J^o Tl-a 

- i *. y .*.i 'll 

1_Lfc I g } t" 1 a\ j^jII 4jj^Ia]l ,jl tASaC-l Ltd t^-Jal^jll jj^a 

I_gjll j lajj La oAlc- oAjAc. ljVI^ ^mul ol jSjujVI 4jSLo-a 4aiiSlla j 

j _ac. 4_jjot. 4 Jl^j 4jLa iJLijl£ Ijj t^LLaS ,^jl^)Slijl (JVAlul (AjVl=t. Lg-ol 

(jl ^—9jJJ LaAiC- ^g-LliTiiuVI (J^AlioiVI .(j^La: Uj| AilxxJI (jxtS 4jxl ^mil-aVI 

(J—& AjAi& tiillLS (j£j IjJ .L-iajI 4Aal Aa.ljj 4jLa 4l^.^)ll 

j)l Afij-tJ! j)^ ^l-^-J 4 jjI ^Slu'VI Ll)l^lHliaiVI (jl (J-aajLij (jl (c* J j 

(3 I*JJ LaA—ic. ji.VI (jC- AlLi-a l1uI£ A^.Ijj 4jLa Ala-^l 

> 9 5!3,0]! ii] Jj iJLa ( j3 (3^4j .La 4J^j 4-a^Lu (jC. 4JjjLuall ^J-al^aJL _)-aVI 
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u —Sc- _^Jl £} A y ' _>S=-ilS SjLls (Jj-\*niall jj^a (j j^jj j-a j^SJl 

ulj3iLa._) II ,jj Sj V < _ s i*-all l.lgj i A^liM-all ^caa. AJjl ■ iU-a Lgjl 

e J <41 jj_ Sj tAjjLa^! eLlVL^. tc_UjjJI IjlgJ .Ljaji SjjluiLa JjVI AjLall 

CLiVI *\ ^ Sc JaLij ^ I In mV I oJilcj Lai — u'j 1 ^ 

A -Jajtjl ^ ^ f /^t i-v I ^ Ijjjjajl ~ ■ ^1 r -A i j- 1 . n > ^ 4 . -i o rt ^JC J 4 - .—- 0 a 

j jr- (j»a ajj - S ^IlSl j A-i-ajj-s CjVLaJI lg_}3 jj^J ^jiill >4 jVIaJI 

I_g-J (J ■»» j ^jSI Alj^jlall ^j^S-ill .^gj^.1 jill ^caa. jx AjjLuux 

^gjljij_uil gtSSj (Jj-alili jl ^a-Lijjill ^ •Aj-ali.j jilxjl ^gi p.l^j?i..iVI 

(j. a AjjLui Lx jj£j i"ua,j -J^*v 3 j ^gjllj 4_L.ajra.Lall ilVlaa.ll Jalfl ,_3-a-mJ 

a^jAl—iall A__wajaiall jjc j A_maj - *- ° -41 alVLall ^1 tAilstLoJI ^g.a.1 jill Ajxa. 

jjjl fl j_c ‘"' ~> alill LncUaimL ^Llmal Lai uilliS (JlaJI |_jSj Ijj I g ■ ' 

,jl «._j—all _1c l.lgJ .«.Lall jLlc aJI-^- t^LLa t j£llj ■ Ig ■ ■<»' Ajt_nlaSI 

4 a^11 ^)JC J 4_i_ajaLxll alVLall ^gjl_jilmVI TrUUmVI ^ajg S-a ^gic JaSlaJ 

^.jt.lu i^^aVI dVLaJI ^A-aa. ^gi . I g mi I ^Lxa.S/1 jx 4aall jl Ig -nii o^)4>Uill 

. ^glLeJAaVI ^-laiimVI ^1 .Vvlml 


vljl 


aatijj _ uVI £x ,_}xljtJJ t4j-alaJI 4 \ u..‘41 j Laj t^Ltll jl l" IJ-y j 


i^y—A ^ j—ill ILa AjSjj^jaj (jl lijlc jn 4jl ^Jal_jll ^j^aS tA-ul^iLjjVl 

diLa.'Vn mV' (jV iA_j (_jj_jjll I 4__jl \ lljl-^’i ^jjajl Jifil .^r IVniuVI 

^gll_ jILjj tA_jai>. acLLiiLluI cjlA-llUkjl t^al ^31 A4 jU-£i 1I Ajjl^iluiVI 

J jl A aJLt. aa ^aJJ l4gj . IgjIL 4 jl-il -VI ^jULLI^VI l _jLa IgJSLa AJjj^ a ,jj2j 

A _a-aJI oj Ik 4il Lijlj AS j i A^Lalall Aj_)a-all Aj3 jjya 4-n-v S_;jj-a 

Ajnu - ill CjljcaaJaJ jl ^ ’■» ; ILfti ,4_aolaJI 4 j \... ill lUij V 4 jt ■ ..loll 

.AjjLui jl£-ajll AjxSI jl 
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"AaVI ~s ^_S (3f2aJ 4 a* 1*J1 Ai^jJtall Aj3_£_jjs A ^ ->■ Jjx AjjLi]l ojja-aJI 

l a A .alia_a Jj_j£j LaAic. . IjjLaluia j La A jaW Aj^iaj ^jioSlij ^j]l t - jjl a^jll 

A ~~jj j Jjl £ Ail tdlj J-a gYuui Jj! Lijlc- ^ ^~j (_]a 4 La Aj^)^j A_iAa3liLa 

^7 tijj_uil _Ic ^j _U! ^g _aL A3 ?A1LIa. a^jjL^aj (_jfia-a ^gjljiluil JV^Jaul 

jLiklj eAjA^. A_i_)iij _)Jjiaj aIjj La-llc aliVLa. ^ ^jiaSlilil 4- Uan; 

J 

3 ^_paSLiill cdJj jLa 4_a Li • Ll La Ijj ~ij» ' (JLaj^.1 lAA JjS] .A-iliA-a LjjLaluaa 

jA_ jj . IjIj£jj Ijl^a LbjLilkl ^jj Jjl£ A^aL-aa]! (j! ^ i«j La*a 4 A iLiO-n Aj^laA 

tilLiik i_J^-3 .La frljiiluil <_JJu3 _jA /jiaSliLli __)JjjAj] any.II AAi._j]l ^)IjaJI JjI lij 
Jj j£j ■.. A Way'll e AA Aie. . LL1 I.AA ^3 j»j ^aII (JjWMI I j>J 4 _jjC 

i_Sj_mu .4 _jjjl 1I ALa_jl JjLajj 4(JLaJI JaA^L lAA JjI ^ualj(j3l (_g^j.^..a]l Jpa 

Ijlj_a Ajj.>j31j Lgjljjfjj uja£1j La Aj_jiai aJL^. ^3 4Ajl Jtjll ^ jji 

ajj^)jJa__lL Ajjj^^ijJl AAjlaJI £-a Jjjat^i (jjafllij ^1 “'J V iljl_^£jj 


(l$itL—.-a ^3 


jilyjV! ^ILaLjVI ^gJWLjj^ La Ayaluia Jjjfij Jjl 


.^LaJu 4jjlj>jij]l jlfLLl AjS ;_£A3I (jUaj]! ^ ojj^JaJL Alkli. 

AaaIjlII Ai jslaJI jjuj jlaLuJI lAxa X .u 

i* 

Jj-aS La Aj^)iJj £.a La Aj^iaiS La (_ < LaSlij Ijj Ajl Jjjs IsjIj JJJJ (jl£i 
Jjj .AjJaLi. Aj^^^jJaill Jjj£j ^JWLj 4La AaLaa (_><aAi iii].A (^5-^4 (j^ 

A j£Ij jLLu AjLuJI (_jljll ^ i>>"','?J 4 _ 'null Ia$J Lcj^j cLaLaj ^aialj ^>a'il lAA 

• A_llalik I jl al)l_ jjV ALU Aj^jiai {_$I (jjSj Jjl Aialaii al)lj^)iaj]l A ~a.i y»j 

. Aju 1 g. i>i ~v A ^ajj jjJ I $ SjLxj La A jalc. Aj^lai] Jj£-aj Aij^a ( _ s Ic.l 4 ^)J_jj Aj. Lb^aj 
A jUaill allUxaaisUj JjjU ,T. n V adlljV 4AjjLa.a A^jJW aAA djil£ _j] 

Ajjjui _ill J_ja_a La ^.jj ^3 eAjAi. Aj__jJai A3 — J-Lu A^^.j A^aaLiJI 

Ji jii .i'l l <-** ' I Jj xjaL A^ ^-all ^jj^^aII Y nI ^ill > ~ \ \ l l a Aii£ j A3j 4 l ^.1 A l \ 
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A !.-u _jJL tlxtt. 


AjJ_)]I bAA Jla illjl£ Ijj Ag^li (ja 


a^^L 1 * j l l A ^-»M m L^ll jl^ jl i 1 a ia Al^lfia La Aj^^il 

^Jc. .^1 ^3 ^^jcSl_jll £jJa_^ll (ja£aM V AjaLuUJ Igali t1fli& »l*l»1i aj I *■_iagj 

(^aS\_jj A t^nLllI Agiiail] A^_)aJI di^Ala-a ja A-jiLaall till jailll i JLLall Jiiau 

jll Aa. 1 ^^iaaj ^1 j£l . | ^aja£li ^^fLul^iall ^jj^Aall JJaII A ^ ,>»l J bjjj^aj 
_ 1 jl£ (La A j jL, 4 I jijj jl I a ■ m"Xj LaAic. ■ A'LiI-n. Al^Iaj A j up ill 

k_ijl_aall j_y aj».j (jJaSlii L$jl jiai jl j^l A ~k a.L ajji ^~nj J^alaAj 

) £ 

(jl Lu j)\ ik d) ilia Ai^Jaill (jl jA VLsla.1 ji£VI ^j-ua-alll jli ibAiAaJI 

»J laill ^ 9 Ag^ Jail l Aajua ‘ J K Lii V jj > ■■a'll (illj Jia . (jialall] I g'nlili 

Ajj',.1 *41 A—S^pJI aJaLhs JiaS (jl . laai^aJi Igjl jail Aj£\j Aj 3 fO (_£aJI 




(j__ulaj A ■n.jVi ^A elilc.1 ^ Li» all JLLall ^3 Aaaja’sll kL.i^l a£^)^. i_ Laa 

. J ulaill (JjUai ^ jlik A-uialiJI A-Uja.il 


I_<u3 bj _aLia AaaAl IJ Aualxll diLj^Jaill A Vi/ij AjSIj IjLJ-» 9 jl Lai 

jj_£ai ^.i» a jL jL>jIj »' Lie.A t jliLajll AjtjJa J_ja. (jalHi ja _j_jAj 

Ia _la ja a a! Li m iV I (jj^)la j)C. I.AA Jxila .AjJalik j^£i j)l Al^iAa La 4j_Jii] 

jj__j Ajlilaj Aua^jaSJI _jAl_Jsxll aJIa. aja Jjl AjC-Likia (f 1 at (_5All ^ialiill 

iAjLjjLoi all (j—« Jl SjjVI ^ (- U^jall Aa^laj ^C. ^ ^ Y Y* ^>lc 

A.j^,j _j.iJLLll jl jj_)laill (j fn (jl ^ ill) Hi ia. (Alj_)£LoJI (^j Aj all 

e 

A_jjll'ill ^ _1] ^ _£11 1_£jil£ia Jj_Hi jl ^_aiskjl ja jj^J tAlaj)a£]lj) 

I_£-lil£lall q r-ai L- ^iil£ia J_iu (SjaII ^A _jaj aILk ^2 . Aj.£.ikaLL£ll 

4_uj| j£]| A -v aajjaal l A_j l Ll l . ** \ \ ^ S'. ... a jll ^^L^ll j ) 1 ^ ) \r~_ 4 i£ \. ..^1 £ I I 

.Iaa. a^)j'£ll n Aiaja£Il aIac-LU Iaa. ' JJ* ■ ^ (aLo£all) 
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_ll£ l aAjAa. Aj^)laj — ^Ic. I Ala ^jiaLll]l I Ala jl 


Aj^)iaill ^all j I Ala. AiA^)aall IgUajLji ^Jl J^laa jl ^ j-iij (\g -s al>La 

J_3^1 Aj^laill ,_jl t_Sj^)xal! ^ya (j_jSj ,_£a 1I (j)3->ill ^9 (j.'Wl LaAiC. aAlAaJl 

j_jaj Jjl jjj SA-iAa. Aj^jlaj i^^a.1 4 in> .o' .A^ 4 _>jLui Laiaxj 

jlua * t j C. ^J\ C. _j j^)ilj J * La .sAAaa Aj-oLi. AlLa^ l^J AAiLall ^glc. 

I £jjl£iall ^wj j j V[-..] ^ £11 ISailfLia" : [ ^ 1 > ] AxjaIII AxaLtll illlj^jjaill 

£V»A AJajoil jj AlaLtll iAjLj_)iaj]l jail .La Aa. l^aaAj ^j£j ,j£lj tAaijijiill 

jlal_Hll L)^l J t g4a ■ ^ I AA Jjl •[•••] Aile. AiLjaV I j < _J*- a ^W 1 ® J^)*a 3^ La 

^ L1 mII jV ’u a I La . I AiAali J£\ Lj r ' : '^ ' Aaj Aa^l a L jaAll A c m- k. a l ** j \ ' \ I~k i 

I_)ialll3l lAial Aalla-a ( _ s ^.ljj ^jlliuaSj t ^jLu^Lxi jlj 

jjjliLa j j£i La Ale. Ajj jj jaill L£ail£aall j AaaalaJI Ajualll jjjLTill • 

4j'... <1 1 ^ i l LiTi Laijl ‘|fj L ^1' Ae^ji jl AAal AijlLa^ a jiiaaa ^L_oa.L/ 1 Ac. 

A_ILL Ahl*a »LfujaiLj v/c —> 0 AaJI Ale. Ailjijiill AiSiilSaall ( *-o Aj^alaJl 

.^Aj ^u a il l Jj 5 abjisll ^ JiLa l$J (JauI t f - >j AA i.>l E = me" jjS^all 
, * 

\ \ \ \cl A , i*^ i \\ \ l£ailliall j ^11 l%ll%a j^Lnll • 

*^1 a_jl_J» ,1 .Ail jJ Jjjll I^uI^JaII Jaju t" Ija Ajj^SLa jjJalAa ^11 

A LlLij^a A J<a^ LeAic. Aojjjjjill ^-a ^SJl l^ajl *S j a 3-»" 

i^AiLkA! _all x Ac__)Auall jlASua x a 11£]I^ Jxill ^auI\ ;AjjIja1I ^lAa^a ^>1 >n'sLLl 

_all (jj_ Sll La-ra.^i ijj&J La jAj if) cill^Lj klulLj AljLLa o^^uS 

•i £ J^ll ^jAiLilall ^lc- (jaiJj 

jj ill _ .Ajlia ill lAia ^yc jjjjfiila-a Ljjjjla. JjVULall JjIaA ^aAsjj 

Ak j^SLall j 4 .'I* ‘^ 3 k. ik ^l l /j l a . 4 **’^j**i Al l ISjjlilall j 4 . A I I 4 ' \. 'I ' 

aJsLua _1J lAA . ^gja._aljlajl ^iaj Al ;_>«4l ' 'J. 1 '~*ll jjj 4^51 ^J| 
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j j£l^ Jj-b si <jjaj 4j^aLiJI AjiuiiJ! — j_gj_)£LaJI j J]l jC- l-j43^>*-a (_ 3 -at 

5 k^aliJI Ajjjlu ill jgj Jallall jli iJULj — 4 n S' J, 1 ' 1 " ISjjlSj-aJI j4 (4JA 

jl_S Ia^J "(l 5^jauu il j ^g ji-s 4 i. _ ill ill ^2 4j 4_ujjjjill IS-uISaaII j 

jx Ia^. 1 j LajLsw iais 4_ijjjjj'll j 4 »^aLkJI A-UjouII jjj Jaljj]l 

. 'VI j Aj 2 _j*-a]l 4_ii.ll]l — JaLull Iaia 

p - -^11 K/Kj* jjj JalH]l jiwj LaAic- 4 jIxI] I 6 1*-*- * j j£j £ ■ >i jll j£l 
JalUll Ijua] jjjjaiVI i—llljl j_j£L) ^JLaJI oAA .4_ijjj 3 -illl l£jjl£jx3lj 
Jill A A jjjjjjjJI l£.iil£ jaJ1 j ^£]l l£jjl£j^ jjj Jaljj]l jV 4 JUtiSI i_ulajl jA 

jjilj.jllj 4 1 ^ ^£] 1 j ' J ^ 1^1 7'H 1 ^ . A l ^ ^ "1 nil ' 1 ^ ^ 4 

I I jjS^at ^ ^a,j jA JaLnll jC. _j4*j Ijjl Iajj .Ajjj£Ia]I AjjljjjiJI 

IL-iaja^II jj_, jkL_Sl1 jj—2 ^jJjAill ISajISaJIj f£]l ISajISaa jLa - 

1 1 ^ i l ^ 4 '-s. ^1 ^ a ■. . 1 AjS^x -4 . ^-»1 4 ' 1 1 * 'l l ^ ^ a f *j t )-%' \ 4 ' I .>1 1 t *pjl jjall jj 

,_gj4-Lii_ 4 Ale. jlaLii]l IaJ J^>jia]I i_jjlJI jj 

eA jAl^. AjJil (_gl jl ', 'IL*j — SaIaI] j-JjSjjll ^jJaHil jA ,_gA J 

A _jjalll jl ^ _ixj 1 1 A .oAA^a “AiLuJI JLlljJalJl (_g ju ii aH 

. 

(_}a*j ^gill jUaj]! ^jS 6 A_^a._JI 4j Jail! Jl Jjlaj jl (J nj eAjAaJl 

• 1la j^\ .T.' 4 ^j^j^j l 4 ■. ^ L \l l 4 '4 

__ L^a _J Cjl _J^)^j (^ c> ^Jaliill IA 44 j-o ^IjiajVI t—uLaJI jl 

> 

£-L*a _J La Ale. .Ajjjjjglll ISjjl^j^ll j ^£JI l^ulila J 14 (SjjLalLall tljljjiawJI 


*j ^gA II ^_g jluLcll " jLul ’ ^ «j| Agjl Aj jy£i 1 jl -»^ i. t > ^aj sAjA^k. 4j^>Iaj 

f 

A 'j Li ’ll! j 4 Li”' LoAic. h_jI jgjj ^laLUll lAj-a jli a A _^kj^JI A j jU'll aAlc. 

% 

.(_gjILa^jl lilli 2j_)iaj Jl Jjlij jl t‘ Jc-Vl* (^gjlku-aJI Jc. aAjAjI 
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la J jl jlajVI i—iitaJI jl jjjj Igjl UjLajLuil AjllaJI <JLaJl j.lu 

% f ( 

A jjjjll (_) j j* n"' jj i < I l~-j 0 — AsJ jll ji ^lal l ujLuli ' Jj \ jai l 

<_£jil 4-a—i i^lliA .(jj£*JI (jj j t’Jc.^1’ ^jj—iaII AjJaj jJJ <jjlaj JS^I 

jj J Jaliillj JjtJJ LaJS a jj JJ ^laaj ^^Jk. jljiajVI k_ijLJI l" il a ..i j<o 

t^llLa . JJaj ja J£L Jka <—i—ajj iejjt^iia illlj jima i 8> s\' —jljJaj 

C * c 

^jAoi ail ( _ 5 1c- ^ 1 jVI A j Jaill ^^Aj Jll l£jj1 a J jiij jl ^J.nj ,Ja 

A jjlV-ll ^ Jj j| _jjjjjjill Jl) 4 jj JLa AjJaj Jjt JJ ^^ajjsSJI 

J> t e 

_) j jl »±L) Ja iLaj-aC. i jl ?^4_u—nil) aS^ J£VI 14_ljl!lJI 4_jjJlL&ll 
^ jj— n_a]l - °■ ^-» j ( jll CjljJajll <.*l.wl JJ jj*^a j~i..ukl l1i\j Jail' ill .la. I 

?‘J&Vl* 


jl j-alm _j^l j-njl__JI I>i_ Sj J_1*jj J j _i.1 4^.jji-a <11— il (illiA 

(jl ^ »yj tl!)l!L<i2 .nli^nll jjs aj_JI JJ ^ IVk'ij Jaljall I.V-ciI ^jkJjJajjHj 
J — Lll AjLIS) incommensurability (>—sla^JI ^Jn) 4_nJ_i^Ul A^Jak JI*j 
v-j —jUJl . Jal — nil la— u> j^jjjl—a. y —£ ^—a (translatability J —jj^jII j' 


£T l . .n~k j 4_a'jJI AjyujJlj Ajjjjjjjll SjIIsjII 4 jjlV'll jjj Jal nil ^nkj jju—uVI 
jilj 1 jjjj Jaill djValji-a jjj I JaLij AaJ jl e-_y&U j^-QJ . ^jkala. JjuaI Jl 


^11* ■ 7T_n>) jj JJ ^Ij^j Lo jA jjjj Jaill (jMojA ILall jjJal h ill jjJ Jallill 
(a jjjjjjill A ll-k.II ^ Sj s£ <jjJ L^JI jjJJ Jaljjll jl Jt-Uj (—Sj£, 


j_A la_A (J*3 Aj8_i£, 1 g. Jill .(3L.UI Ajj—uII J| ji£a_j etlzjUi 4jjjLzJIj 

A'nxi m —j ^_lo 1 _8 jaJI ^all i(Jlj-all Jjau Jc- iliijj jl A qj'4^w _jIjjC.I 


4 —?4 ^—a -—jjil' ^—k. jlk; incommensurable ajIc. ^ISi 'i U j\ (*) 

i,A —Ailil ulall -^ . UaLiHujI j! \ aS^k ajaaJ jjl^J V Loj 

[jk^jlaJl] ^k^ 1 AV SjilSl! 
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jl J_j ^_3 L_g-i£]j iAjjeJI 4jXaiiJI ^2 Ljajl 3_jS _jA i^Jlsoll 

Ij xo] J Ijiai^/I k_! ilsdl Ajla. ^3 AxuiLiILUI ^jC-J 4_aJl*_« JJ Ax.LaJI 

J x£]l j_a£jl jx _)laLil]! »' jl Li] > Sj£a — . IL-lxJl jjLI ^)na~l ^)ialj!i]l 

?^jIjl 3I Lii j£j 

* j-llljm j iii j ' 3 rt * , *‘ 1 A-i-aLt]! A2^3 Ljo] 1 jl jJallJI I Axa (_]-ll^-J j^ 

■ .4i jjL]l ^ jL .j a A3A _jLSI 1 _|_3J^)Ia jC. • 


.^11 _jl] 3-ll.li. <4 jLij!Lxo a_Lxaj jC-j* 

jjl^_x 4 -x H» ^ j 4^ jl jx Jt ^ j __)iaLu]l l-lxa ,^-ulx. jxi Jj:a]l 

" jl£x ill Ajt-nlaj 3 ^)jI> lxe 4 L.^> 4J LigJjl iJSVI ^ 5 ]^ jj^-a 


?Ai_jjLa 4x«le AjjLi i .LnSj jfLaj ,_]& • 
^ ^ '■ s /v /> A-i-aLt]! <4 1a >1 1 j_]a • 


?A]jxL« Axalfr Aj^iaj Jjjfij jLaj JA V.lj 


JajL 


Ail jijny jxj j]=»Ljj]l 1-loaJ ^ak^I^-p Ud j V I v-iilaJI 


jl_ki ^_i L ^ 1 ^X^Oi ( _^ic. 4_ajAl]l Aj_)Iai]! jlaj o-lxla. Ai^aLa Aj^>lai 


jfcl j_]a Jc. ( ju]gj] l .lie. j . Liij^aJ Igjl jaij lIjLuI jj j~~' j*n. tjLnlail] l^jjijla 

^1 (jl_2 til_1 . Jl_aJI Aje-nla 1 4xe.il]l 4jjJai]l .JjiSj ijUajll llA £7 jLi. ( *jj 

i ^ s _Lxxj — liL^.1 ^e. jj La£ jjllaA]l ^g.lxxllj Allaliw jj£j V Aj-alc- Aj^iai 
.(^__u]=ul] \ gjjljls (jUaj £ jli. i_J<aaJl _JJ>' La-lie. Jals Axlalx. dll jjxi 

AaLaxll jli i La ^-a a]_^Lo Aj^)iaj A ol m< ^jiaSlijj Lulia. lAil ILa jyiJ 

Ajiljil ..iV 1 dj'u^Llij_jl _i*J Lax 4Aj_)iai]l (_]a*j LilUa A_aj1ui Jiaj 

U : r, ...y i ^ I'.r, ... vi J_La IgJLe A2_aJjx j_jLj IgLc-lu^-a ^3 AxA^j.i> 1 /ill 

. A>aL,-i<all j-a kljl j)il ill uuV ^A~\ '. wuall 
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A_jalc. Aj^laj Uaa. vJllljjj aj Ail ^JaUoIl lAra Jjli li^Aj 

,jl ,jiaj liS lil Igjljri: uiLiij (jjaJalll IgjjLlj jjUaj ^ 

i—ill i*J 4Ail Jj>iij JlS ^jjill iAC. Jjaia tAjlill j3 l-Wb 

-ic. 4lik/i JJaliji Aui^iSil I^jjI^jaII i_]JaJ ^_Sjj_u tjVI Aim 


lu Lai. 


_j < ij_ ujj - gall A_ala JI_)a V >4ll,Vna li£ _$l 1 iA^ jjmaJI 

liA^ ^ilrail td^Ljl A j*\j. .i^i^ll A_ralls.}j^>g^]l CLAjlmaJI 

_jC- ,j-a Ail l _ s k I.. r<uli jA liA . {a * iii j ,,i a Jjp s ‘ n-i c-L j_^^SJI l1u1£ j] 

iJina 4 ( jaflajll IgjjLla (jUai ^ Lo Ua _jj AmalaJ! A_nmil! ^jiaai ^Sjj ^^jlsI^II 

• LlD^^J I^jI jj y \i lTjIjjI 

A Jjlaj ^1 lira, ulAjjl IajI ^ ^jJ liLal Jma3l oj_jr-aj Liajl ^gj) ^^Sl 

4l_jl_)x Aj^^aallj Igji^jjj CljJiSlj /n\ t^niaiil IgjJjlS ^jliai AaiA3 Aj-aic 
j_a2 A_ia _ujI_cj I a A—ijXa Jalsill Ail Jaaj .^lall ^jaliill ^)JJC.I 

£■ _jl_^Ju_II j ^1_rail j]—3 4 A, Vim ajjj-all £-jjia j Aaji lIuIS lij .^_C.lima 

V Silt .£-jris^)g laj <_9 jm j^all Jala ^A AjjJuJI iamj Aiiaia ^^3 A.! »..n‘i^)jl 


Wajjj j£*i V JLJLj ‘ojj4 £ j'jAj gj' 4- 6 Jj^! 

iij . JraVll — ^ al_^__j I_a Aiders jl: AS jma^j o_jj.<all 

^—j \ a A mii .inJ-vVVll jl t^gjyl ji^ill ^^ic- — Ajj-Xall _^S^al - m-ligjl 

j iiaj A |_£j a.1 ^C-l ~u<a __j-a3 aj_jj-a l^Ak- .lilliA A-al Jiajujl 

V Aailijl OJJ. ^ill ( _j£l .lilala. (j_J^J lL<u.a«j (j! <_iij£i t Ji 

J —A t_i-ia3VI ajja^all A t^T4Jij La -^jVI ojjj-all ^-3 ^ jxia_^J AjjJ^j ^aJ Lo 
^ jjl AjjAaII iaruj jAj AjjAall S’J^ ^ jl^ Aji3l_jll (_jiaLLii]l ^o**all 

_S liu^aj lgjl_^iij jLua.1 Aj^Iai ^1 4Ajjj_)ia]l jaia jj ^jj jlS 

4 jLJaill I La ,jC- A3jj_ys ^lalLj AjsI£ Ai^ja-a ^gJaaj (jjrlaall IgjLLlS ^jUaj 

.Aj3 Aj^I Jl AjiL^a JiaJ 4_ Sjjjj 
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4 _ Jjj £j 34_SI 3I_SajSI 4 _S 3 aJ l _ s ^SI S4j4^JI 4 j^iV'SI 3I Laaj 

_ a 4 _ =4 Jl Ijjt-ua jlS jjj| Jj^aaSI 3a j4jj 4_j|i t 4 ajL-a 4 aj v»SI 4j^)iajSI 

4_ J_^tiiSl Jj_L^aj l _ii3 £ 43 ^. 3 -° 4j^laij ^j.JVill 4_ibl3 jUai >_i= 3 aj 4jjla^a 

jSjL-aa—SI L_J—J^aJilS Dostoevsky — — SjJjjjjJI 4 L;jia 4_>3=4j jl .64=4=4^ 

t 4 _ 3 _)Sa!L 3 i—kal jjs ^3 4 al j- ai ■* ^ ^ j , 4 jl 4 j 1 S SjUa. 4 Jad La=3 1 ^ ] 

t4__j^aLiJI 4j= 1 ■ u_j ^3 i jjjjlujl (_jlSa f 3*3 ^** 3^ 3_/ C ia£j a frla > 

La 4 __ic. 4 jCja-s-SI I 3*3^ 3 a L . '">1 •> 3c- 4 jLa±SaJl diajj£ — 4 JJ >SaSI 3-^j 

dllc j u liSj d j .4 Jic- d 1lc.34.uJ (^3^2 ■»! ■ ■'•v V < »JSail* 4_Sl=4 id^jjcl 

dSjd 4jfLuj^l£JI KjiKjJI 3 I 3 VI j^oJad 4ili I 3 a£li 3^1 Lad 4dlj ^1 >ji^VI 
^ Igal^dj 3 V tiliLj tU^J 3 aj I^jI^jjj 4j 3 dl.^la 3 LSI ^jjlajSS Igdl.ilj jllaj 
iiSa' (JSjjuJ djLjlgj^UI 3 I Lajj .4jLaiS 4 jIIsJI djLC 3 iaJI 3 J 4 liLaS 4 Jj 34 4aj 

4 _-1 3-Saj ^3 djLl^iV Aa.jj Lajjl 4 jl ^ .>>1 jll 3d u 4 a^Wd djLi.34 ^ J3^ JT*- " 

4__jlaaj ( ^C4_J La 4J 3 ^' 3 I ^gJc. ,Jjlill 3 U IAgJ .t—i^Sal^a v—ii^a 3 £.J-»j La 


4 j_a.3J ^l^.aSI 3A 3 jSj Lajj JjAllaji] 1 gljillS jUaj £■ jld 4 jt 3 l_jSl ^IjJaJI 

dil_£3=4 43=434 ^jjjj^llJI l£jjl£jaJI £CCauJ t'y^xai .4J3IAISI Jafi 3^1 djLjlgjV 

f 1 4 3 igS l Lda_jl ^Auj .0 4 aC- La 3A 4 j 4 ^-iSL dSLlA^ 4 _ul_^j')/ t *~ 4! 3 . .<' 

jpSI _3 3SSI 3*j^aSI ^^3 03^1 ta^a Loj 3 4 a.h 3I 4JJLJ313 djLiaS 3V 4 ji jj jdSI 

.4j2 3 *SaSj 3=4.1 jSJaj l 4 Aj l( 4 ^l^UI 4 -Aal 1 uVlV I j 

? 4 , 1 ^, a a 4 jjLg_lSI duutJI AjjiuSI Ja t. u 

33 -£j 3I lia da ^g.iduij 3ialliSI IjU-aS 3=43JjduaiVI 4_ljLaJI 3I j 4 uj 

^jjxa a 1 ij-aa j 4jjlgj 4_;3iaj 4 j.lj^-a La Lajj l 4jl ^3= ^gJUAJaSl 3-a 

44 _C. 4 __J'^/ 4 j 4 i.i-«aj 3^.aj 3 j ma 3^ 3I 3 J 1 .‘ “S'J 3-9^^ L >4 ' da a 

44 C 33SJ 3I 3^4 V i^'-LSSjj 3JJI3SJ »l ^3' ^ 1 34I 3* dLila 

4 _ laaldJI 3d! j iSI j ^1 .13 VI 1 C , .-ijl L;3j3da djL;3lajSI 3a I^SAi V 

.4_il£ »1 ky . ■ 11L 3j£JI 3a 43^8 3 3d aa. 1 
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4 jlgj V Ailgj 4 j^laj ^gll ^lLull l _j£J 

4.S_C- jilliA ,jlS Ijjj . Uj3^)JLj&] ^jlg-iV J-a4 jlS-al l _s^ c ’ J^'J ^ial-ill l.lLa] 

( _ s j\ g-iV -34C- ^gj! ^ jj_b jj ^ Uai t_i jjj Liili t j j£ll dlL jJjjlaII j-a ^4iV 

. j-a 1 U-ja^l 1 “ il /ya 


Aiv)L 


*Ja 4 -uAt II 4 i_)*-ajl 4 _iSjj ja ^gjjlaj lift (jjjjfca US 


XiJ 4 jjI_)S 4_uiVI d)La.Ujj_aiVl 4^aJl jl UjI^jj .Aji-aliJl 4-jii.jnll 

2uLl aH_uiI ijjUUlU IgjV ‘ ' g . ..C < AjJalilLalVI LjUk.UlLj)V 1 _j4A: lg-J lj-P-9^ 


^jl ^jjjUJ ^ Aa^aLiJ! 4_u■ ill 4j-vN , ^-. ^ (iljS aaqII t jSxj V 4jli 1 \g 1 .4-ifli 
4 'Q..i Ul l 4 ■s.-vl l .^jUll UjjUJi . IgJ (_JjJ_jja „)4E- 4 jjI_^ELuiVI i^jI^-UILjiV 1 
^j-a 'g i>«-». •> (j^-44 4-j_ji^j ^jU ^.Ja.04 4j-aliJI 44 .Ujj.i 1I 4-p.UU.jal 4_i_jajUtja]l 

jlal _ ill Ij _ ia aJ^2j 4-ijtic Aj^laal 44^.!)Lu<all ^_un.Jk5 <-.. tUS 4sl . 1.1 ball i'uv 

:4jolA ^jUj o-^C- 

dj-lSU i" n% tjfcnl-i'ill \g*nbl5 (jUaj ^_gi AiaIc. 4j^)laj (jiaa.4 (jS-eJ V • 

_j g^ill jliaill ^ AgjU-a 4 j; mill ^JItum ^JUlUj) Igjljjjj 

S^lajj Ujj_)3>j lAjUSa.1 4 j3 

jjU>l < U-s>j 4..Vu,ni— 4-UalaII 4i_^)*jo]l _j-ail Jjl'" ■ Uj jUSj^la Ul ljA • 

i^fjl^ll oAjAa. * ** ' 1 . I. j. t e . s\ ^ 4 U . .. 1 ^ i /j^Sll Lg. ■ .s'i ^ J^'~'... UI 4B4 

(j_ a jlm . -a (J_S l Uj^ij jlSjal jijSj (jl ^Sljllj 4jjjLaJl ^Uj V • 

jV ‘f—iLo 1 J 3 ^g_ixj V lik i 4 vM ^ i 4 ^ 4\\g. 4j^)Jajj 

4 <l\ 4N iJ1jLj^^S_L 3 t. fit l 0 ^ , n 4 1i a ii4\\ i 
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£ 


lAJud jlxll ^USjuaMSJ! <SuuuJbluUj^kJf Ald&l AJjiaj 


jJJla^UI jalill jjfL A j i iij )~t\ \it aJj£ 1I AjjiaaJ lliL 

J—* f_yi_yui _all Ajl_a_al A •v.j i jLutLa j j jifkll 4 '->■ Jal Aj.a’S ~^-'l ^i^alistll 


^(JLa-all jl L«J .4jjjj^aill A IVsll j jjj3££Al ^gjlill jjj-aal 
J J—* (jlui-a jl£^j ^i i . 1 a -la -L j (Jiaj) jj - t -^aj jjjjSJy 

J ik jj V j I laLaj LiJaa-J lg »>i» i ^gJtL Alia, ni jjj jiljlll jli 4 ^_jl 

jl 9 4 jj_j J^jyi £ jL* J _jl 4 till! j .(jjjjSJVI ( _ s -l c - JJjp 6_j9 Al,^.-k y> 

U^-J ’"“J o^i-aLiC- jiljj jljpVI 4-JJ \~t \>i \j 4^j1ju1jj Allans 

A.. ..ajliLall ii!_lj l^jj — Ac. jLuj ^ jlij F sdf A_ulj oj3 AL_aa-a till 111 Aajjj 

^ ^ i ^iqI I I ^ ’i l ^ lf~- <£0&1I 4 t ■.,; 1-»1 ti ^ l l aJjSIII Aj^laj l_^_il! ^ lA Vt f ^jl l 
jjjj£JVl (^5^11 Ajiw jlaJI ojSll (JjIsj Aillill ojSl! jj .jjjSkU ^gjljtll 

:a £ a Aj uiliia lg_j1 (a jjJjSlV! jLuU (_)a£c. IgJklajI jj£L) i_$l) 

j jj "i^DU Ajjj>^i<1I aJj£1I Iff (—luilnll (Jxljta (Jjaj ^ ‘ F *lf = -w"® 
A—!j£ 1I jli ^glUlbj (Jla^all AiUa ^Jt JJ i"ij% 4 UI C~ (_$ jlxuJj 

. A j i iijlVliiixj^-S (Jj»^S/l jjjiSlDU Aj^ji^itll 

AJs _ull yi (_jSj uilSll jjjS^lpiU Ay Hjlil M A jj£.II I tl ..Ik j£ 

: [ l © £ ] aIiLujx j^jla *— 
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JJ i'i j--. 4 772,. = U / C~ 4jUa3l (j-o 4 l' ,*.^11 4^i£JI • 

Ifa^aJlo jjfLa LaHc] . ,jjfkjui (jS JLa-cJI 45Ua ^Jk 

[. y = (1 — v 2 / c 2 ) _l 2 tlya. 4 m r — U / yc 2 Iij jj£j <■ v 

-"'j t 777 ^ — p / y 4a*£ 4 a* .* a 11 A\, tuial lit 4 JS£3) • 

Lk jlj_La 4 C.JjoiJ l£^pJLa La-lic. *L±a£ p 

.(in p = p/yv LjjjjouJI iljlc.^aill 5Jli. .v 

i" 'j-v 4 77 J = F | f / a Ajjljlll o jS3l ^ytt AqlniaH 4 ^mjJa liit - a j^^ll 4jj£3l • 
i) -a jj£j Uiic. UJJ 4 ^] ojj>JI LuljJ! SjLI ^ F seir 

.( 777 1 = F se]f / Ajjiuiill tlilc. jjJI LSUa. 


^__lc '< * »j ■ 1 4 jKI 1 AfiSJI ^gil ^}laj3i dJa (jtlSkja. i43Liik dljLS 

; ^4_L0 J -aO-1 11 ^ 4jS-Ujil£il £ L^llll LF® ^ n'Uj3aljiLaj^g.£ i-gjl 

Alwi _a3l 4uM„\3riLiLaj^)fr£31 AJjSJI _J$ 3rij 4/3 OjlLLo (illiA • 

1531 4 Ja*\ jj>a JSi jx 


. 777 4 = 4/77,. / 3 J m p = 4/77,. / 3 - 

j_a Jaljuall I5& l^-j3 pq Fij V 4lUa31 4LujaH 4jjouJaLisLaj^£JI 4 JjSJI) 

4',,, 'i-ilij .^^41 1 4_3 j£JI ^ -» 4M £ 1 jj^l jjjS (jl 4jl ^o4al_y]l 

. 4-ijl, l >/\a 

J31uaJ 1 ^lli3l -pja jjLtijj 4 Jj£j jjA-aiSI • 

^C-j !l . (jjj4£3^U ^jljLbaJI (Jla-oll 4-a-uj ,j Jilaal 

g? jj,—■aill jV I jL 1 u a jjj_iiSJyi ^-144 (_£J—31 La U^dalj (JjjJ 4i4ili 

(__C. ^g_lc. •»! Jjgjla 4x. j_j-a igjl ^lc 4~'i'-^ ■* i_a , ^ij ^^juDl£Jl 

_ « jSluj LgjV ^ 3jl »-'ll (JxaJ 4 -v II Lk^jA^aLiC- yl ^ i»j ILkj 
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A—JUSJl A—bl*_a ^—9 4/3 J—jl Feynman jl—aili j— jIc-I 

A Jj£JI A j^bi (_) » ~S A jV A jQjc-v A K ,t a ^_K ■1 j 4_Lui jU \* j 

A aa£j A sUa]! J AjlL^a _jjC Aalilc. ^ i F»<1 A-UauLLixA 

4 ) ) O] A_k^aLaJI Aa;».i _ill A_j^)Li £_a AiuiLa jaC. ^4/3 J-ala-all Aa.jlj 

^g_ill Ai^ialL A j..mLi i» lgj£ aJjSII AaJ j! Ia^T :[28-4 (_)*a 

_j AC. _4i liiA 1 j Sj ji_J 131 Ac-j^jl_a Aj^kill tjjSl . l^Lali Li£ 

_)g-bj |_^31l 4/3 (_J-al*-all JjL AaIjA ^^Ic. (jfL; ^1 All jAjj ' . lAiljtiijbliaLaj^fr^ll 

^ a J jliIIj (jia_jl as t*l_yalill Aj-aS ^_ya ajUIlaII a j.ajliujLA jj^£ 1 I aJ 1£11 

t[^TA] Pryce (JajIjj ‘[^V] Wilson Lf^J i[^ V'l] Mandel JajLb JIac- 1 
(jc- ^ UIuia j»^La JS f lS) .[1 * *] Rohrlich lAjIjjj j ‘[^^] Kwal JIjS 

A a!■* bl 4j...jUl ii aJj£ 1! iHul£ All lilld AlljL 


jj;Ajl 4-ul£i t <JaI*11I ^3 a ~j-» .j3£^/l AjjIaII o_jaJI 

_ AJj9 (jl—S 4 ^ ^ Y ^ _C- ^j3 jjjoLaLk liiA [jj'bl aJojuiI .4/3 (J^LlaII 

_9 4/3 (J—aljLA lilliA All s^jjuilia jj C. a^jx^so (jAJ Jja Jjl [ ^ ^ Y ] 

4£_uIaII (Jj-a ill ^3 .Jlil (JLa-a ^ Alala Aia-»i ^glc. ajjj-all AjjIaJI ajil! 

a! i ml _jl_LI ^gi (jjjl^lj aJIsJ (jii3jj a£ 4/3 (jl 4 tiS \ajIj 

^g_9 <_Sjjua^a 4g AjAjoi (jJLsI (Jla-a ^g3 (jSLui 7V g jUaJ /V° t jUla 

A j^Lj 4~~1^ 1 k<al 44/3 (JkjLAll l_iAi, ^1 (jl A*J .^glljlll ( _git i N S J N a 

A jnu ill ^_ a J al£lL A j. /ua jjj^jlfsl^ll A j i nj LliatA j^^JI All’s 11 

Li_Loll Ajjuj _ ; iLliaLAj_ i )^£ (Ja-aVI Aj£ajoi1)1£11 aLS ^jl > oil j 

. UaLal 

(^j^j9 A l^jjl s ‘ a k A i"ii LI jit ^ ^ All^ll A ij U‘i A r*. 1 L-,. .. I ' ^ 1 

^_« A» a!s a Alla. 4, ^glt (jlk (_^a 1! La^ 1 ^jal ...* ^jjjl£l*^l IaLaI _jjmil 

4/3 (J——al*-ali Aj yyi Jaijj__A Ail (^jlc. jlsLa-VI lAA IAj Ail .^IgjAaxj 

- A j. .i _oLLIAa I_g-il (_g. _1c. Alal£ll A ill’s ^gj| jlV'll > . >< ( _JjJa£ A /.l \A1.4 
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A—il j_ nC-1^ jjjj£JjM aJjS jx Ifr ja. J i>^J^ fJ ‘4/3 (JxIkxII JjUuSj] 

the — a —diljl— ( —‘j a_ jj^£V <_£jS jx ' »*m 

£—* A — »^ua .a jjj.- i^r yi A- K .. il iiilaj ([) VT t1 t*'l] Poincar'e stresses. 

a —ilSJIj ^£3_uiM£]l ijj_) "i^lYl ^3jxj jjiOl <ilij ^1 jl • W ‘*~ >Jt } 

A_ JjSII (Jl j_La. I Ala_uil 4/3 L? ''I*'*" J3I_c. lx jA A_ajlill A 

^-La jj . 7 ?J ( . ^gjl (4 / 3)m, ■ jx Ajx£ jx A?ntixll A-iuulaljiLx j^ill 

a£jLxx - * ■•'< AjjL^JI AuJSJ 3J ^ (j! 13 a 

4_tSS3 AjjI_lxi __yC. dlljl ui^ Aajj jl£ 4/3 (JxLtxll (jl £t_iJajl j£J .Aixl£]l 

Mandel (Ja _Ax j—X jA_JJ lx£ iil_ i )axJI Axx£ jx AaLxxJI Ax ajJaliax j^)fr£ll 

‘[^V^] Kwal Jlj —£ ‘[IV'A] Piyce oyljj t[> VV] Wilson j*xl)j t[> V*“l] 
Axx—iL) A —j]3l*x ^^gJi jiL Ail i.n-s .[’' ‘ *] Rohrlicll (jxjjjj J 

j) _C. aJ_j1ui _ x A_ij^)xx j_jiJI Aj3LaJI ^ jill jaxj tilljA djjl£ i^aJjSH 

^ jSSj A.uLAI IjSjlxxx (jli tl^dasu £x AatxLax jjj&tyl Ajax-i AlLaX^I 

.(2/3)w r (jJJ m r jx l^JLiLj jjj^l a!& j (ax3U 


o 3__A dlaJI La] — «—ai3x31 lillj (JjX j jjjlxa tiSliA jl £txxal_j]l jx 

jaljjiil _jl t aJjSII AjjISjI_jj dll-vV Ajilmll AA j-Axll (JaLxj IxC- S^xll 
(jl A*J AxxjLaj Ajljoil (jx Ljjjjda j£j lAJ_ya_jj ^gjJali (_^33l ja jll jl 
AjjxAlaljjtxj^^SlI AijSl] (. - jjl ■ ^>11 t il. .i-^ \1 ^3 ^_laj j/ 4/3 (JxLaxil j)l g iJajl 

A_^A jjik.VI jU^Jl AA- 2 JI .^i4]_)3kjll Ajx£ jx AaLxxII 

A. >1^. ii]ljA dulSJ t jjjjaSJyi jl jSL-il ^x AasLSlj aK>bx Aa .jj dul£ jJ tAjl 
Li aa ^ t Ajxa_aJl jj-aU*Il JjlilxJI _^2ln3l Ajjljxl AjjI£j! diljl^.a.'^ 

AaLxxII Ajmjlalixx aJj£J1 aJI^ ^^3 lx£j AxjIj Ax.jxxj jjjaSJV 

13_A j. ^1 .Aj jSjx jUal (_ji jSLui jjJA^W Lwajl (j^J t(iil^>axll A ixS jx 


476 



Aj_tilliA (jjfLj V Ajli tliSLo! jjjASJJ jjfiA ' ■ A ^ ' t ~- AjS/ JlaJI j& jjul 

A—jlia jja AjLLijaJI AjjauJaLii-aj j^flll jjjASj^/l aJjS ^3 4/3 la-aJI A IS ■* a] 

(JaI_aLaII j3l±iU A >_UA^ ^JaLtjJI JJ (Jxoj jjjpSJVI A '■V 4, ^lul£ j] ■ j J ■ all 

iAjjlj AX j*xj A^ jaxa jj£j LaAX JaSa jj c<4Ua (Jjtfij jl »ajjA t Lgjl jA.^/ 

A_aaJI t-*l_ Ja jC- ^ ■ >»' »*4I Ja U AJj jJaA .Aj£L_u Li4ajl jj£l LaAic. j£Jj 

A-s. . >il jll 

ji 1 jA (Ajjiilj AJ£ *■ a jAja V jl j3A-jVI 4 K 4, .a j| Jc. jaJ JaJa 

jx LaS . Ljajl AjjI All OjiU A_uLa*aJ! dlLiLuaaJI ^3 ^4/3 i_ixl*-ajl JH-J jg Jjj 
iAaIaI^J)/ A^li. liJliA jj^A V cJ^ill li)l j La£> j t[^ ^ T] ^g-ojjS 

jV A jjl Ml S j all j—a AJU mlaII A j . ,.jVnl '» aj jg£]l aJj£JI (J>1 o~i AiiV Aj jlSjl jj 

AaI Ail ill o_jall AAjLa]I > "'1 „VI ,J ILj^ja jl£ ^aII 4/3 J-UJ1 

A ■N.jii l .ill l'i! '1 ...-ill IjaUjI JiLalaV ^ ^ j ■ ^' r - J jA] ^AC. A -v jVi 

-DUI aIajjVI jJal J ll&Lxjl AJjLalLa^UI tjaAail Ax j--u 

.AajIaII OjSJI I-aLuA*. 


aISJl 


-a Aj_=k .j ^AC. I lxiij -1 I Aft (JS ^gjJaASA 


jl jSJ_ul £_a 

kill_ift vIa il£ jj t Ajl jA JtiJIj Ajjjxj La jSJ . > 11 . all l_ij*j V 

A jj£jl lIaIaLu Ak. j jsi ^_9 1 a' S-i/'ll AjI^J ^3 All j^ 3—iI t jl jSlul' AJSjuUI 

jAj (AajIaII ft jai l l \l l A_La^j f A a l Lk I I j j\ 4 a 1 * l l 4 ii.iiL%l 

50 131_aJ AaLsJ A»;aj tAjl ?r_Jal j]' j-a .AAAaj jJ 

Jl ^g^A_uuioJl jjj-i^l ^Ajjaj cA alx ^ a CjIaI> n^> 



A—jLLS jSl_ Sj liJ_ Ja ^3 LajJ ^JIajJIj ^Jjjj-aiJI A^_aluJ ^ jrv 1_Li^ajJlj 

(jAAjiU AajI i4ill AjV aLcaJI Jl ,J jj^ajJL | T | 1 ^Ax- jUa-aJI A_iJlil]l j Aj jj >,^^11 
Iaa aiiljA jl jA AjLi.VI «£lJj Ajic. jj3 A3 LaJ ^ 1a<4>j .AjJlalJl a Ajjj—aiJI 
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£. J jJjJl 4l_J SUtll ^ .Ajjln^lt (_£AjJ ^^ j>^ Lo 

L_st^_C. 11 a jl qa (jjJ L>^ -A W All ^ 

^aLu,_ ^i\ (J_iLaj A_«L^ lJL/I _i£ oAo^j A-loai (JS AuC Aj^.j^s J-dLa. (_£ 

jjj t_sj_jLd ia as AjLaJI till} — (Igj AjI^A ^^le- (j_$-^ <_r^ Ajjj&L»11 

(_)j-a_ j]i ^gi lialj La£ • Jl a_£3l (Jjdl> uj 1 1 <a» j 'fl > An ' 

aA 7 - i ** 1 ■ ..jl 1 ^ 3$Jj Ajj_^£ -ii/^S^/ A-la^aill jl jjj-oj (_JLa1Lj jLij AS i^jAilaJ! 

. (a la. uili iJj^alLa 

aKij^i jAjj V _jI_)S1ujVI A K, m a jjl ^ 4/3 (J-ala-all (jl AflAr». 

q—a AiUj-aJI 4j..ij]-»l ix ^I' A_]j£ ^ V _^-iaJ V IgjV) AjatSlj 

(jjjA^J^I aJItv ^gi tAjl (Jc. (Jaj (ajjSaJI Sjilt lIiLLui^. Vj (jjSjuJI AiUa 

Ajj_jx-a_l]l 4 'iVXj ^IaJ! ajjj^aS _^ljdC.V A-iAaSi _^l ^t.j>...rv.il Ajjj 4 tA < \Uiill£Jl 

« laLaj 1 lVi 4sl l 1 1 . a sl*i\ y> ^ Li^jl ^ lr_ 
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i&d* 




AjjIaII 


Ku = 




a ^^Ic. ( C £-0 A^A±La j jj£-aj 


F*if = 


4tt£o 


4 + | -^—n - 4-a) P 2 dVdVj 
r- 2 c-r c-r J 


(D.l) 


(_g_1c. JPJJ de° Ali-iili jl A,vj>.‘ill eAA Jl \ il uoj As] 

J ic- gUbj dc° A ic i* A ■>jaB IAjj oi* . de“ 4 W ,*\1 j,,^»r. 

^—Ic. CjjjI dc j “ j! lUa jial jl . de“ de a ^ j±2a n i ji J i de“ 

jj-a_ic. Jl.\n »nl (jl Cj _^ .eAaJ j <a-uill ■ 'J ^jAic- 1 d(?° 

<]L»JI aAA AjjIaII ejali ^jSlu m alaj! 4ia.>1i1l 


47T£<) 


n 3 an 1 \ t 

- + -—n--a pdlWi 
r- 2 c-r c-r 


^C- (J^a->.i lY j^ic. ?5jli]l 5 4ur5j (D.2 )j (D.l) (j^Abc*]! 
1 f f/3a-n 1 \ ->. 


Fsdf = 


47T£o 


n -—a p-dVdVj . 
2 c-r c-r / 


(D.3) 
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[^O,] 

j lic.^ ‘(D-3) 


1 = 



an 


nldVdVj . 


(D.4) 


,jj^j n x j a <*-a 1 j jljla ijj&i n l tn — n + n ± £->4aj Iv^qj 

: iiiic. . a LS ic’ 14 j-oc. 


(a-n)n = a- (n|, +n ± ) (ny+nj 

= (a-n|| + a-n ± ) (n ( |+n ± ) 

= (a-n||)n|| +(a-n ![ )n J . + (a-n ± )n|| + (a*n 1 )n 1 
= (a-n|j) n|| + (a-n||)n ± , 


iA ( D - 4 ) <A - (a-n x ) = 0 jV 

I = J J (^n | |)dVdV,+ J j (^n^dVW, . (D.5) 

jja>-o 180° Cjjjjl JS r (jl jiij lie. .3 tj^Sl CAjLuv.il (jig-Cil 
(jla jj-lic. .UJji^rsU <i^Jill £jjjj jS^ya (JDLk j a £-0 jl jLa 

_9 (jal£jJI tAjl ( _ s i*j I^a .n - n x u«*>j n — n + n i 4 -aH 

AjIjI <£jLuus j£i t(D.5) 

(~“ n i) dVW, , 


a • nil \ 

—^nxj dVWi . 
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4j\j£ jjSj (D.5) jliiJl (J<»ISj 1I (jl (jjjj Laa 

1 = // (^ n i,) ww ■ < D - 6 ) 

A _ «L*J! n ■aJIa Jl Oj*j ( _J3 .eii.j n (J aJIj J/l _jA I (JlSiill (jl 

n a —!Vju (d.6) J JoISjII (jc i(n ^1.t-s*.J Jc ^<ajSj Vj) 

•■- . a-n = an lipla lii ta £-a jljlc n (jl * a ®I-Jl J u Sa^.j -ulaj 

4jIj£ Uj£a i lil 

• «* f 

“ 

(anu)n|| = a(;i,|) 2 =a [l 2 (;i||)‘ 

= a (l«||)*" = a (mw.||)“ = a(w/?cos0)“ 

= a(u-n) 2 , 

.a _ j]I A •Vw' £_ a n AjVLoII l^.ar Uj*>j j]| AjjJI 0 

Sjjj-all Jc. (D.6) J (JalSlll 4jlj£i (jVI 

I = a J J ‘ dVdVi . (D.7) 

I j j J, Ikjjjj lii-ajal V *] jiljjj) j X A] ^UIJ Jj lilHuil 

(jj Sj pLja ill <JL)lgJI rfi2k (jl Loj t<jl I^A (jjjj "(jjJM^WI 4ia-uil Iffilai 

(_g— 1c. J _ <uxa jjC- (jjj (jl (J/u (D.7j J (Jal£o31 (jli t jjj/ili <L15 jjc. 

^ ja-y. Jc JK-'ll |1 a JajjJe (jJ j (jl »i‘» (jaj .u fiAiJI 4Via oLVjl 

(Jxl£jll UjLua A *I< ^ /4I u ■ J' 
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ff^vw = 


(D.8) 


Jjj X <a sixj <aJLa Ifr-ijc. £jLj 4 ^* 5_jjl j (j-a jjk dQ L> 

_1C. jla9 JJ^-a Llflai CjLul-lad ^Uaj jllij IIa .11 

(jj^jj dQ = sin0d0d<j!> j u-n= cos0 lij .n JjJa 

— [ (u-n) 2 df2 = -j- [ cos 2 0sin0d0 / d<p 
4^J 4k Jo Jo 

1 /-TT 

cos 2 0 sin 0d0 


1 /'* 

” 2 Jo ' 


1 

2 

1 

2 

1^ 

3 


1 3 /% 

- cos 0 


7Ts 


i(-l-l) 


^4) (D.8) A > uil l eigj 




dVdFi 
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(D.7) Aj-mllU lljjJ (jjfLl 


.,JJ^ m -iJI 


dVdV] 


(D.9) 


l?a 

'self 


J n^'l (D-3) (j* (D.9) 

4 k//0 3^~^) pWl 

*k ?//y dVW ” 


Sj ^ lr- Ajjiill fljlll ^Jjllaua (j^Sj ' j 


XT'a _ _ 

'self _ T9 a 5 
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^j» Jlj—J! Ijla ^Js- ajUj-VI OfL>- ' ^Js- 

Lap A^-i^*^ m ^ Aj ^ ». m « > 1 ' tJpL^jlilU ^ j l ■ o 0 > ^ }^~ 

jl il*jVI A-J^lj oI^-JUI aJUS ^ A'.«Ca".JI Ojl5"lj! 

aJIoJkJI aj y *—ji I olj-jliU sy?} ^ o~>- •slx/ifl a^pLj 

Aja-LJI eJlA Ol..»^3) Owijjj .l^aPJb OLj y A-jl£»] 

A*_JaJI a_LA '— Ji jj <JS3I LLjjj aLjJi)l ij 

US’ .o»bJL> £^>-l^aj OUxs-iLaj ^L-jL 

j ^2Jt] I Aj>- a I Ow?^p AsCjLaj a . 1 .. aOi A>d L*-a k -* • *ii^ 1 

.JUJI ^ 5JUJL>* Olj^laj v2*sl*?lj 4iLJI 4< «lall 
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